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THE TANITE COMPANY'S NEW MILLING MACHINE. 



THE TANITE COMPANY'S NEW MILLING MACHINE, 
The Tanite Company, of Stroudsburg, Pa., have now on 
exhibition at the Pair of the American Institute in this city, 
and at the Frarklin Institute, Philadelphia, a new machine, 
in which an emery wheel is used, for the first time, for sur- 
facing files and sad ii-ons, finishing anvils, nuts, gibs, keys, 
slide valves, straps, slides, crossheads, and in short, for ac 
complishing the majority of work now surfaced on the ordi- 
nary planer, millin % machine, or Bhaper. It will be remem- 
bered that the emery wheel made by the above-named cor- 
poration is of the solid type, and a brief review of the advan- 
tages claimed for it may appropriately precede the mechani- 
cal description of the large and fine engraving, herewith 
presented, of the machine above referred to. 

The solid emery wheel performs the office of a rotary file, 
the cutting edges of which never grow dull : in other words, 
it retains its efficiency as a cutting tool uni.il literally worn 
out. It is hard, and cannot be broken by a fall or blow ; it 
travels uniformly and steadily at a high speed, the latter 
exceeding, with safety, that of the grindstone, while the 
emery cuts faster and lasts longer than the Band. Being 
composed of an artificial mixture, its grit is more even than 
that of the natural substance ; and the waste of material and 
time lost in making changes is said to be less than is the 
case with the wooden wheel. Finally, the solid wheels are 
successfully used for putting the cutting edges on tools of 
all descriptions, and they may be produced of any shape, 
fitted for any special work. 

The size and clearness of our illustration will enable the 
forming of an excellent idea of the details of the machine. 



The driving belt acts upon the pulley, A, secured to shaft, B. 
I The latter at its left hand extremity carries another belt, 
\ leading to a counter shaft attached to the floor (represented 
' detached, and lying on the right of the machine), whence a 
third belt returns to the pulleys, C, and a fourth to the blower 
. shaft, D. Through suitable mechanism, the pulleys, C, actu- 
'• ate the slotted croBshead, E, the revolution of which com- 
I municates, by the rod, P, reciprocating motion to the main 
shaft, B, and thus imparts to the emery wheel, represented 
on the right hand extremity of said shaft, a transverse 
I movement across the Bad iron, which is shown secured in the 
chuck on the table, G. In addition to performing this labor, 
the gearing, immediately driven by pulleys, C, also rotates 
the vertical shaft, H, which in turn transmits power to the 
cones on its r ght. These again (through the medium of a 
belt, other cones, and further suitable interposing mechan- 
ism) revolve a vertical rod, I, the lower end of which is fitted 
with a globe joint. Its upper extremity carries a pinion, 
which, by means of the handle, at J, may be thrown into ac- 
tion with one or the other of two racks under the table, Q, so 
that the latter, by manipulating the handle as required, may 
be caused to travel automatically to and fro under the emery 
wheel, and over such distances as may be necessitated by 
the dimensions of the work. The hand wheel, at K, allows 
of similar movement to be imparted to the table by hand, 
in circumstances where the automatic motion is not de- 
sired. 

The mode of operation consists in adjusting the work in 
the chuck to the proper elevation and starting the machine. 
The surface of the sad iron, for example, is thus carried j 



under the wheel, and at the same time the latter is drawn 
across it ; and this continues until the motion of the table 
transports the object out of the action of the grinder. The 
workman then gives the handwheel, shown at L, a part of 
a turn.thereby moving a fine screw which paBsea through an 
arm on the table, thus slightly elevating the latter, so as to 
give new surface for the tool to take upon. The handle, J, 
being shifted, the work travels back under the wheel, and so 
the operation is repeated aB often aB is desired, or else a new 
article is substituted after one passage under the emery. To 
avoid injury to tools and workmen, a small suction blower, 
with the necessary pipes and an enlarged receptacle in rear 
of the wheel, is provided, and so arranged as to draw away 
all dust, while at the same time to be easily removed for 
setting the work. For keys and similar small articles,a dif- 
ferent chuck (see sample in the foreground of the engraving ) 
is needed. 

The machine, it is claimed, allows of using the wheel to 
its full capacity, while protecting the same against uneven 
wearing.thus rendering the employment of the diamond tool 
unnecessary. The cut made is much deeper than has hith- 
erto been considered possible to accomplish by the emery 
grinder. The manufacturers also claim that in those articles 
in which first quality iron is used, on account of its being 
more easily worked, the use of their wheel will soon save 
enough valuable metal to pay for a machine. From a care- 
ful examination of the apparatus, these advantages appear 
to us to be well substantiated. 

These machines are manufactured only by the Tanite 
Company, who may be addressed as above. 
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A PANIC .AT THE PATENT OFFICE. 

General Leggett, the Commissioner of Patents, some time 
ago announced his resignation, to take effect November 
1, 1874; whereupon some of the lady clerks, with natural 
feminine impulse, made it the occasion of presenting to the 
General a testimonial of esteem from themselves and asso- 
ciate employees. The General has been instrumental in in- 
troducing female labor in almost every department of the 
Patent Office ; the clerical work of nearly all the examining 
officers is now done, and very acceptably too, by women. 
The ladies procured donations from the various examiners 
and assistants, with which a handsome tea set was obtained 
and presented to the retiring Commissioner. 

It is not perhaps strange that the General and his corps of 
ladies should have overlooked the law which forbids such 
doings ; but that disinterested persons, like the Assistant 
Commissioner, members of the Board of Appeals, examin- 
ers-in chief, and other legal minds connected with the office, 
should have been so unobservant seems remarkable. The 
provision of the statute is very stringent, and is as follows : 

" Be it enacted, etc. : That no officer or clerk in the United 
States Government employ shall at any time solicit contri- 
butions of other officials or employees in the Government 
service for a gift or present to those in a superior official 
position, nor shall any such officials or clerical superiors re- 
ceive any gift or presentoffered or presented to them as the 
contribution of those in the Government employ receiving 
a less salary than themselves ; nor shall any officer or clerk 
make any donation as a gift or present to any official supe- 
rior. Any officer or clerk violating any of the provisions of 
this bill shall be summarily discharged from the Govern- 
ment employ." 

We believe it is not pretended that this statute is uncon- 
stitutional, or that for any reason it is to be treated as a dead 
letter. In refusing, summarily, to discharge fehe Commis- 
sioner of Patents and all the subscribers to this tea party, 
both the Secretary of the Interior and, through him, the 
President^ of the United States, are open to the charge of 
neglecting their plain duty. 

A considerable time has elapsed since the knowledge of 
the above transgression of the law was made known, but the 
officers of the government have not as yet dismissed one of 
the offenders. 

It is rumortd that they are all to be discharged, and then 
all immediately reappointed. But this would amount prac 
ticaliy to a nullification of the statute. The evident inten- 
tion of the law was to place the seal of public condemnation 
upon all such transactions, and wholly to remove from the 
public service those who should be guilty of them. 

In no other way can the observance of law be promoted. 



To dismiss and then reappoint would be to trifle openly with 
the law, a course which would assuredly meet with public 
condemnation. 

There is but one way for the President to deal with this 
matter, and that is promptly to discharge all the parties in- 
volved from the public service, as the law specifies. To 
dismiss them in a body would be disadvantageous to the 
public service, and therefore unwise ; but it should be done as 
rapidly as possible. He should begin with the most promi- 
nent offenders first. General Leggett, the Commissioner, 
should be at once dismissed, and a new commissioner ap- 
pointed. Mr. Thacher's removal should follow, and so on, 
down, until the law has been entirely vindicated. 

The removal of the Commissioner, the Assistant Commis- 
sioner, and some of the examiners would be of little personal 
inconvenience to them, as they can readily set up in pat- 
ent business and make a living. But the affair will prove 
more serious to some of the other employees, who are, for 
the most part, honest, faithful, and deserving ; and dismissal 
will be very inconvenient, especially at the approaching in- 
clement season of the year. We deeply sympathize with 
them, and for their sakes wish that they could be excused. 

Let us hope that the effect of this general change in the 
personnel of the Patent Office will be a benefit to that institu- 
tion. Among its officers are many intelligent and valuable 
persons, whose departure will be a disadvantage to the 
country. On the other hand there are a number of officials 
whose ignorance, tardiness, and llliberality towards inven- 
tors make their removal greatly to be desired. By an en- 
tirely new organization, if intelligent care is taken in the se- 
lection of individuals, the Office will be likely to be benefit 
ted rather than damaged. 

Competent persons who desire employment at the Patent 
Office may, we think, properly file in their applications. We 
assume that nothing but a special act of Congress can relieve 
from dismissal or properly re-instate the present offenders ; 
and if any are to be re -instated, only the very best and ablest 
of those now in the Office should be reappointed. 

The poor material must be eliminated. All who have ex- 
hibited indolence or sluggishness in the discharge of duty, 
all examiners of every grade who have failed to act promptly 
on their cases, all who have suffered their work to get be- 
hind, all who have tried to set up their dictum against the 
most liberal interpretation of the laws in the grant of patents 
to inventors : all such persons should be rigidly excluded 
from the service. 



ECONOMY IN EATING. 

Like the steam engine, the human organism is a machine 
for the development and application of power. Like the 
steam engine, it derives its power from the combustion of 
organic products. But, unlike the iron mechanism, man has 
other ends than the performance of work, and there is no 
one food which will meet his physical requirements, as coal 
or wood will those of an engine. Hia fuel is necessarily com- 
plex, and, still more, its complexity must be varied time to 
time to meet the changing demands of the seasons, of age, 
occupation, and other life conditions. 

In choosing his source of mechanical power, the engineer 
takes into account the relative cost and efficiency of the dif- 
ferent sorts of fuel to be had in his locality, and selects that 
kind, or such a combination of two or more kinds, as will 
furnish the power he needs at the smallest cost, and with the 
least wear and tear to his machinery. He will not burn 
coal where wood is cheaper, nor green wood when he can 
get dry. 

While it is immensely more difficult to make the corres- 
ponding selection for the human machine, it is obvious that, 
since health and happiness, as well as working force, are in- 
volved, it is of vastly greater importance that the selection 
be wisely made. Yet there are multitudes who take, or 
would take, pride in running a steam engine economically, 
who not merely give no thought to their own machinery, 
but rather pride themselves on its apparent capacity to run 
well under all conditions, or in spite of maltreatment. They 

can eat anything " ; and so long as their food is savory and 
they can get their fill, they do not care what its elementary 
composition may be, or how much unnecessary labor it puts 
upon their digestive and alimentary organs to dispose of it. 
Mention economy in eating to them, and they straightway 
call to mind the pint of beans or pound of oatmeal that ig- 
norant theorists have proclaimed as sufficient for their daily 
needs, and more or less politely decline to eat by rule. Others, 
to whom the cost of supplying food for a numerous family 
is a matter of serious moment, are ignorantly proud of set- 
ting as good a table as their neighbors, unconscious that 
their neighbors have as vague an appreciation of what is 
" good", under the circumstances, as they themselves have, 
and that the money they misspend would more than suffice 
to provide an abundance of food, at once better suited to their 
needs, more enjoyable, and, in many cases, much more whole- 
some. 

The fact is that the m uch misused word " economy " is never 
more severely warped from its true meaning — judicious man- 
agement — than in its application to domestic matters. To 
be economical in one's diet is commonly thought to imply 
the use of cheap food in preference to the costly, to restrict 
one's self to one dish when appetite would suggest a dozen, 
to eat vegetables rather than meat : in short, the reduction 
of the amount, the quality, and the cost of food to the mini- 
mum. On the contrary, true economy in eatiDg requires us 
to select and combine the greatest variety of food so as to 
furnish the maximum growth or power most enjoyably, with 
the least waste of substance and the least tax upon the sys- 
tem, in assimilating what is useful and rejecting what is use- 
less. To do this wisely, we heed to know not only what the 



system requires under the varying conlitions of life, but 
also the chemical constitution of different foods, their dy- 
namic power, and how tj combine them so as to develop 
their highest utility with the smallest functional expendi- 
ture. For example, a laboring man requires daily, to sus- 
tain his bodily temperature under ordinary conditions, to 
enable the vital processes of respiration, digestion, and the 
rest to go on well, and to meet the demands of muscular 
effort, an amount of power equivalent to about 4,000 foot 
tuns, or enough to raise a man of average weight about 
eleven miles, vertically. To maintain these conditions, it is 
found by experiment that a daily diet furnishing about 300 
grains of nitrogen and 4,800 giains of carbon is required. 

To obtain these 300 grains of nitrogen from bread, the 
laborer would have to eat rather more than four pounds, 
containing nearly twice as much carbon as would be needed. 
The carbon of about two pounds of the bread would thus be 
not merely wasted, but worse : the excretory organs would 
be taxed to get rid of it. To add butter to the bread would 
only increase the disproportion of carbon. On the other 
hand, if the laborer undertook to supply the wants of his 
system with lean beef, he would have to eat six pounds of 
it to get the requisite amount of carbon ; but in six pounds 
of beef the nitrogen is over a thousand grains in excess of 
what is needed, and excess of nitrogenous matter in the blood 
is a fruitful source of disease. The nitrogen of nearly five 
pounds of beef would thus be wasted. 

It appears, therefore, that neither bread nor beef is econo- 
mical eating alone ; but properly mixed, we should have, say : 
14,000 grains (2 pounds) of bread, containing 4,200 grains of 
carbon and 140 grains of nitrogen; and 5,500 grains (about 
three fourths of a pound) of beef, containing 605 grains of 
carbon and 165 grains of nitrogen; total 4,805 grains of car- 
bon and 305 grains of nitrogen. There can be no question 
that a diet of bread and beef would be more enjoyable than 
either singly. It is demonstrable that it would be cheaper 
and, at the same time, better suited to the wants of the sys - 
tern : in short, more economical. 

In a similar manner, more complex diets can be adjusted, 
and the scientific correctness of diets, contrived to meet spe- 
cial conditions by long processes of trial, can be brought to 
mathematical demonstration. 

In time our works on dietetics will tell not merely wh at foods 
are good and how to prepare them, but what is the dynamic 
value of each by the ounce or pound, and how they may be 
most economically combined to meet the varying require- 
ments of youth and age, and the different conditions and 
callings in life. The researches of Payen, Prankland, Pavy, 
and a host of others have lately made rapid approaches 
toward this desirable state of things. For instance, a glance 
at one of Frankland's tables shows that the working force of 
a pound of butter oxydized in the body is equal to that of 
nine pounds of potatoes, or twelve pounds of milk, or over 
five pounds of lean beef. A pound of oatmeal will furniBh 
as much force as two pounds of bread, or over three pounds 
of lean veal. A pound of lump sugar has the dynamic power 
of two pounds of ham or eight pounds of cabbage. Know- 
ing the prices of these substances, their comparative values 
as sources of power can be easily calculated. Their relative 
value as food is a more difficult matter to determine, since in 
that case their relative digestibility and other elements enter 
to complicate the problem. 

An extremely interesting and valuable feature of Pavy's 
recent work is the calculation of the dynamic values of dif- 
ferent dietaries. For instance, Playfair's " subsistence 
diet," found by taking the mean daily allowance of nitro 
genous matter, fat, and carbo-hydrates in the dietaries of 
London needlewomen, of the convalescents in the Edinburgh 
Infirmary, of the inmates of several prisons, and of the 
operatives during the cotton famine in Lancashire in 1862 — 
a diet which barely suffices to sustain life — has a force pro- 
ducing value of 2,453 foot tuns a day, or enough to raise a 
person of light weight to the hight of seven miles. From 
observations on the carbonic acid excretions of several per- 
sons, Dr. Edward Smith found that the power expended daily 
in maintaining the body's heat is, on the average, enough to 
raise the body six miles. Professor Haughton calculated 
the power required to perform the necessary vital functions 
of respiration, digestion, and the rest, to be, speaking gen- 
erally, enough to raise the body to the hight of one mile. 
The seven mile power of the "subsistence diet" would 
therefore be used up without work or active exercise. 

The average diet of adults in full health and with moderate 
exercise was calculated from the dietaries of the English, 
French,Prussian, and Austrian soldiery duringtimesof peace. 
Its dynamic valueis4,021foottuns. Theaverageof the dieta- 
ries of European and American soldiers during the great wars 
of recent years gave the diet assigned to active laborers. 
Its force value is 4,458 foot tuns. The diet of hardworking 
laborers, determined from the actual amounts of food con- 
sumed by railway navvies, hardworked weavers, black- 
smiths, and others, is equivalent to 4,849 foot tuns. A simi- 
lar calculation for the diet of a body of Royal Engineers, 
actively engaged, gives the high dynamic value of 5,532 foot 
tuns, or enough each day to lift the eaters over fourteen 
miles vertically. In food value, this full diet compares with 
the subsistence diet above mentioned (salts omitted) as fol- 
lows : 

Subsistance Diet Royal Engineers' Diet 

Nitrogenous matter (dry) 2'33 ozs 5'08 ozs. 

Fat 0-84 " 2-91 " 

Carbo-hydrates 11'69 " 22'22 " 



Total 14-86 ozs. Total 30-21 ozs. 

With these it may be well to contrast the standard diet of 
Moleschott, which is generally accepted as a fair representa- 
tion of a model diet, that is, one containing the requisite 
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combination of alimentary principles for the daily support o* 
an ordinary working man of average hight and weight. It 
is as follows : 

Albuminous matter 4'587 ozs. 

Fatty matter 2-964 " 

Carbo-hydrate 14-250 " 

Salts 1-058 " 

Total 22-859 ozs. 

Thus about 23 ounces of dry solid matter, one fifth nitro- 
genous, may be taken as sufficient for the daily needs of an 
averaga adult workman. Ordinary food contains about 50 
per cent of water, which would swell this amount of dry 
matter to 46 ounces of solid food. To complete the diet, we 
must allow from fifty to eighty ounces of water in addition, 
daily. 

Of course, the varying requirements of youth and age, hot 
weather and cold, indoor and outdoor occupation, individual 
idiosyncracy, taste, and a thousand other conditions com- 
bine to vary the proportion of the several elements needed in 
any case ; nevertheless, all such average determinations are 
helps toward the developed science of dietetics, which the 
coming years will see. 
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DEMONIACAL POSSESSIONS. 

The devil dies hard, and the fifteenth century lingers in 
other quarters than Italy and Spain. 

In the middle ages the unfortunate victim of morbid or in- 
sane impulses was looked upon as the sport of demons. Tne 
history of medicine records the successive steps of progiess 
in knowledge by which this delusion was dispelled, and the 
true cause of these maladies was found to be organic de- 
rangement or vicious education. 

A man of kindly disposition suddenly manifests an irre- 
sistible desire to kill somebody. He may say that his grand- 
mother's ghQst or the spirit of George Washington has or- 
dered him to shed blood ; but intelligent people know bet- 
ter. They do not assume, as of old, that some evil spirit 
has caught his soul abroad and has slipped in and taken 
possession of the vacant body for.diabolical purposes. They 
say that something is wrong in his physical organization, a 
tumor on the brain, may be, and treat him accordingly. 
When he dies, the surgeon's knife will lay bare the cause of 
the difficulty, which had been slowly developing, perhaps 
for years before the crisis came. Does any one wonder why, 
at this late day, we soberly set down what every civilized 
child is supposed to know? or soberly discuss a theory that 
died with witchcraft ? Simply to spring upon the intelli- 
gent reader the surprising fact that belief in witchcraft and 
the theory of demoniacal possessions is not dead, here, in 
this land of common schools and newspapers: not among 
the illiterate, but among newspaper readers : worse, among 
the editors of newspapers which profess to lead the advance 
of civilization. 

How does this sound for the nineteenth century ? We quote 
from a family paper bearing date October 8, 1874: 

" A favorite scoff against religion has been founded on the 
instances, recorded in the gospels, of persons who were 
possessed with demons. Perhaps two items of news published 
recently may throw some light on the demoniacal possessions 
on which infidels have long exercised their wits." The 
paper goes on to describe the case of the Pomeroy boy of 
Boston, and that of a girl in this city who felt a strong desire 
to burn an infant she wag nursing, but fortunately confessed 
the desire before attemptingits execution ; then it continues : 
" These are two of the latest startling items of news. Do 
they not look as if the devil had more power over human 
nature than he is ordinarily credited with ? In view of 
them, can we say that demoniacal possessions are impossi- 
ble ? " This is from the Christian Observer, and is quoted ap- 
provingly by another Observer, which puts;2Vew York as 
part of its title.jj but is presumed to be Christian all the 
same. 

We do not know the circumstances of the last mentioned 
case, nor the history of the girl whose homicidal desire was 
kept from being carried out. Cases of the kind, however, are 
not uncommon, and not unaccountable, without the devil's 
assistance. As regards the Pomeroy boy, there was never a 
clearer case of moral warping by vicious influences, systema 
tically brought to bear on the child in utero as well as in in 
fancy. Had the mother's desire been to breed a monster of 
bloodthirstiness, her course could not have been more sure- 
ly adapted to accomplish that end. And the mother's mor- 
bid pleasure at the sight of blood was not only inherited but 
cultivated by the child, who was a butcher by instinct, tak- 
ing up his father's trade almost as soon as he could walk. 
Yet we are gravely told that this boy's horrid desire to see 
how a child would die was due to his momentary possession 
by the devil ! 

This is worse than the experience of a medical friend, who : 
calling the other day to learn the effect of a prescription for 
a sick child, was greeted by the mother with the triumphant 
exclamation. " I don't think baby will have convulsions any 
more!" "Ah!" said the doctor; "why not?" "I've 
burned his shirt!" The lady is the wife of a wealthy mer- 
chant and a member of polite society. Very likely she 
reads the Observer: possibly both of the papers of that 
name. 



REPORTS ON SMALL ENGINES. 
We have been much gratified, of late, by the receipt of 
letters giving particulars of small engines and boilers. Data 
of this kind are extremely valuable, showing the results of 
actual practice, and we hope to receive many more letters of 
the same kind. These accounts would be more interesting 
and useful, however, if they contained fuller details of the 



performance ; and we propose to give some account of the 
manner of making a test. The apparatus needed is quite 
simple, and can be readily constructed by the young me- 
chanic. The following embrace the principal points that are 
generally of interest in regard to engines and boilers : Di- 
ameter of cylinder, length of stroke, diameters of piston rod, 
connecting rod, crank pin, valve stem, fly wheel, and shaft ; 
lengths of connecting rod and crank pin, weights of whole en- 
gine and of fly wheel, size of ports, stroke of valve, point 
at which steam is cut off, number of revolutions per minute, 
clearance at each end of cylinder, pressure of steam in boiler, 
dimensions and weight of boiler, diameters of steam pipe and 
safety valve, number of pounds of water evaporated, fuel 
burned per hour, and power of the engine. Many of these 
data are obtained at once, by direct measurement or weight. 
The diameter of the cylinder should be measured when it 
is at the temperature at which it is ordinarily maintained 
while running. The point of cut off can generally be ascer- 
tained by removing the cover of the valve chest, and observ- 
ing the point at which the steam valve closes when the en- 
gine is moved by hand. This should be done when the parts 
are heated. The clearance at eaih end of the cylinder in- 
cludes not only the space between the piston and cylinder 
head at the end of the stroke, but also the volume of the 
ports. A simple and accurate manner of measuring the clear- 
ance is to fill the cylinder with water, when the piston is at 
one end of the stroke, and then measure the water carefully 
in a cylindrical or rectangular vessel. The difference between 
the volume of the water and the volume of piston displace- 
ment (area of piston multiplied by length of stroke) will be 
the clearance. In measuring the piston displacement at 
the front end of the cylinder, the volume of the piston rod 
(area of section of rod multiplied by length of stroke) must, 
of course, be deducted. 

The number of revolutions of the engine per minute can 
be determined approximately by observation ; but errors are 
apt to result, especially in the case of small engines moving 
at a high rate of speed. Small shaft counters can be obtained 
at a very reasonable price, and measurements made with 
them are far more likely to be accurate. 

Many small boilers are not provided with steam gages, so 
that the pressure of the steam cannot be observed directly ; 
but all such boilers have, or should have, safety valves, and 
the pressure of the steam can be determined from them. 
Secure the valve stem of the safety valve to the lever, with 
wire or string, and attach a loop to the lever, into which 
pass the hook of an accurate spring balance, arranging the 
loop so that it is directly over the center of the valve stem. 
Then take hold of the upper part of the spring balance, and 
lift the valve slightly, noting the reading of the balance. 
Measure the lower diameter of the safety valve, and find its 
area ; divide the reading of the spring balance by the area of 
the valve, and the result will be the pressure, in pounds per 
square inch, at which the steam will raise the safety valve. 
Suppose, for instance, that the diameter of the safety 
valve ia 1 inch ; its area will be about jffi&ffr of an inch. 
Now, if the tension of the spring balance in raising the 
valve is 120 pounds, the pressure at which the valve will 
rise is the quotient arising from dividing 120 by j^yL or 
153 pounds per square inch. It will be easy to make a table 
for any particular case, giving the pressure corresponding 
to each pound or fraction of a pound of tension in the bal- 
ance ; and by calculating in advance the reading of the bal- 
ance for any given pressure, the weight can be adjusted on 
the lever until that tension is obtained, and the valve can 
thus be graduated to lift at any required pressure. It may 
be added that this simple method is applicable to any safety 
valve, and affords a ready means of testing the accuracy of 
the graduation ; but at present we are treating of this me- 
thod only with a view to explain how the steam pressure in 
the boiler may be ascertained at any time. Having deter- 
mined the pressure at which the safety valve will rise when 
the boiler is cold, raise the valve by means of the balance, 
from time to time, when the engine is working, and observe 
the tension. Find the pressure corresponding to this ten- 
sion, and subtract it from the pressure at which the valve 
will be raised by the steam. The difference is the pressure 
in the boiler at the time. For example, suppose that in the 
last case the tension of the balance, on raising the valve 
when the engine was working, was 50 pounds. The pres- 
sure corresponding to this will be 50 divided by ^^^, or 
about 64 pounds, so that the pressure in the boiler at the 
time would be the difference between 153 and 64, or 89 
pounds per square inch. By preparing a table showing the 
pressure in the boiler due to each pound of tension in the 
spring balance, the pressure at any time can be read off as 
soon as the indication of the balance is observed. 

The amount of water evaporated per hour and the fuel 
burned can, of course, be readily determined by measure- 
ment, drawing the water from a tank of known dimensions* 
and observing its state at the commencement and close of a 
trial, being careful to leave the water in the boiler at the 
same hight at which it was at the commencement, and main- 
taining this hight as constant as possible during the experi- 
ment. In measuring the fuel consumed, it is best to draw 
out the fire at the commencement of the trial, rekindling it 
as soon as possible, and charging all the fuel used from that 
time, hauling and quenching the fire immediately at the 
close of the trial, and weighing back all fuel that is uncon- 
sumed. In the case of small boilers heated by lamps^a mea- 
surement of the oil used between the beginning and end of 
the trial will generally be sufficient ; and if gas is employed 
as fuel, it will be necessary to attach a meter to the pipe, to 
determine the quantity consumed in any given time. 

To ascertain the power of the engine, the most convenient 
method is, generally, to attach a friction brake, shown in the 



accompanying engraving, to the band wheel. Hollow ou 
two pieces of wood, B and C, so that they will fit the circum 
ference of the band wheel, A, and attach light plates of 
metal, D and E, to the sides, so that the pieces of wood can- 
not slip off when secured in position. Provide two belts, F, 
G, countersinking the heads, H and I, into the upper piece 




of wood, so that they cannot turn, and put nuts and washers, 
K and L, on the other ends, so that the two pieces of wood 
can be clamped on the band wheel as tightly as is necessary. 
Make the upper piece of wood somewhat longer than the 
other, and pass a rod, M, through the end. On this rod 
weights, Nj are to be placed, and the lower end of the rod is 
hooked to the piston rod of a small cylinder, O. The pieton, 
P, fits loosely in this cylinder, which is filled with oil or 
water ; and the piston has small holes in it, so that it can 
move up and down without much resistance, if moved slowly, 
but offers considerable resistance to sudden motion. The 
action of the apparatus will doubtless be apparent to our 
readers. By tightening the nuts on the bolts, F, G, there 
will be considerable friction between the band wheel and the 
pieces of wood. The rod, M, must then be loaded with suf- 
ficient weight, so that the engine can just move at its regu- 
lar rate of speed, and keep the upper piece of wood in a hori- 
zontal position. The friction on the band wheel will cause 
it to become heated, unless some arrangements are made for 
cooling, either by keeping a stream of water running upon 
it, or immersing the lower part in a trough id which the 
water is constantly changed. The small cylinder, O, and 
piston, P, serve to counteract the effect of sudden shocks, 
which would otherwise throw the arm of the piece, B, from 
a horizontal position. Now it will be plain that, as the band 
wheel revolves (constantly maintaining the arm, with the 
weight attached, in a horizontal position), the effect is the 
same as if it were lifting this weight by means of a rope 
running over a windlass, and the distance through which it 
would lift the weight in a given time is the same as the 
weight would move if the whole apparatus were free to re- 
volve. If, for example, the wheel makes 300 revolutions in 
a minute, the distance from the center of the wheel to the 
center of the weight is 1 foot, and the weight is 10 pounds ; 
this weight, if fre» to revolve, would move in each revolu- 
tion through the circumference of a circle whose radius is 1 
foot, and in a minute would move 800 times as far, or about 
1,885 feet. The work of the engine in a minute, then, will 
be that required to lift 10 pounds through a hight of 1,885 
feet, or 18,850 footpounds; and as one horse power is the 
work represented by 33,000 foot pounds per minute, the en- 
gine would be developing a little more than half a horse 
power. 

In making experiments with the friction brake, the appa<- 
ratus should be placed loosely on the band wheel ; and before 
the weights are attached, a spring balance should be secured 
to the arm, at the center of the hole for the rod, M, and the 
reading noted when the arm is in a horizontal position. 
This reading must be added to the weights that are after- 
wards attached. The horizontal distance from the center of 
the wheel to the center of the rod, M, should be carefully 
measured. Then start the engine, with the throttle valve 
wide open, and screw up the nuts, K, L, gradually, adding 
weights at N. It will then only be necessary, when suffi- 
cient weights are added, to keep the wheel cool, and occa- 
sionally adjust the nuts, K, L, should the brake bind or be- 
come too loose from any cause. Should it be difficult or 
inconvenient to maintain the arm in a horizontal position, 
note carefully the position it assumes during the test ; and 
for the radius to be used in the calculation, measure the dis- 
tance, a b, from the center of the wheel to the center of the 
rod, M, in a direction perpendicular to the direction of the 
rod. 

Instead of the weights, N, and. cylinder, O, a spring bal- 
ance may be attached to the end of the rod, M, and secured 
to some fixed support, its readings during the trial being 
used in place of the attached weights. In this case, also, 
the weight of the apparatus must be first determined, and 
added to the readings of the spring balance. The plan repre- 
sented in the engraving is, however, the best. 

We have thus described, in detail, the methods to be pur- 
sued in preparing a report of the performance of small en- 
gines and boilers; Although they are far from fulfilling all 
the requirements of a scientific test, they will give very accu- 
rate results if carefully conducted. Should any of our readers 
make the experiments referred to in this paper, we shall be 
glad to receive the results, with full particulars. 



The Phylloxera. — R. J. writes to assure us that 1 pint 
slaked lime, mixed with half a peck horse manure, put 
round the roots of each vin<% will ensure a speedy cure for 
the disease, protect the plant from frost, and give it a vigor- 
ous growth. This remedy, which has been tried and found 
successful, should be applied in the fall of the year. He 
offers us half the reward. 
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IMPROVED DRAFTSMAN'S RULE. 
Professor C. W. Maccord, of the Stevens Institute of Tech- 
nology, has recently published the following in the American 
Artisan : 

In making mechanical drawings, it is often required to lay 
down a series of lines radiating from a single point, as, for 
instance, in drawing a bevel spur wheel, or a spur wheel 
whose teeih have radial flanks. This looks like a very sim - 
pie thing to do with a common straight edge ; but the neces- 
sity of adjusting the ruler with reference to two points, for 
every line, renders the task]Jvery irksome ; and the same is 
true of drawing a series of lines tangent to a circle, as in the 
case of the teeth of a ratchet wheel. 

These operations are facilitated by the use of the centro- 
linead, the common form of which consists merely of 
an arm carrying a needle point, to which the ruler 
may be clamped at any desired angle, so that the pro- 
longation of its edge shall either pass through the 
needle point or be tangent to a circle of which the 
needle is the center. This is very simple and conve- 
nient, but it is open to the objections that lines can- 
not, by its aid, be drawn through the center, and ihat 
there is danger of defacing the drawiDg by wearing a 
hole in the paper ; and it evidently gives no assistance 
in the division of the circle, which must be effected 
previously by independent means. 

The instrument here shown, which may be called a 
protracting centrolinead, is designed to obviate the ob- 
jections above named, and to add to the utility of the 
apparatus by enabling the user to divide the circle and 
draw diameters at the same time. This is effected by 
jointing the ruler, by transverse pieces, to two paral- 
lel bars, which, rotating about fixed centers, compel 
the ruler to move in a similar manner. 

Fig. 1 shows the instrument complete, adjusted for 
drawing radial lines ; Fig. 2 shows it as set for draw- 
ing tangents, and" with the graduated disk removed. 
From the latter figure it will be seen that since E and 
F are the extremities of two similar and parallel trans- 
verse bars, the line E F will be always parallel to the 
center lines, A B, C D, of the parallel Wrs to which 
ACE, BDF are jointed ; also that as these center lines 
can only turn about the centers, G, H, which are simi- 
larly situated with respect to them, the line EF, and 
consequently any rigid body pivoted to E and F, must 
rotate about a corresponding center, I. The ruler is 
pivoted directly to F ; and if it be placed, as in Fig. 1, 
with its edge passing through I, the action as a cen- 
trolinead requires no further explanation. 

In order to render the instrument capable of adjust- 
ment, E is pivoted to the triangle, ELM ; this triangle is com- 
posed of the two bars, EL, LM, and a radius rod, E M, the 
latter sliding through a socket pivoted to E ; M is pivoted to 
the ruler; and by means of binding screws at E and L, the 
triangle may be made rigid at pleasure. This, with the 
ruler, constitutes a rigid triangle, MEF, every part of which 
must, therefore, like EF, rotate round the center, I. Con- 
sequently, the edge of the ruler may be inclined to EF, or its 
parallel, I K, at any desired angle within limits ; and when 
this is done, it must, in all positions, be tangent to a circle 
of which I is the center, as shown in Fig. 2. 

The centers, G and H, are fixed in a three armed plate, 
seen below A B and CD ; the under side of this plate is pro- 
vided with elastic pads, by which adhesion is secured with- 
out defacing the paper with holes. 

Above the bars, A B, C D, is a disk, held in place by the 
screws, G and H, which pass through short ferules support- 
ing the disk ; the screw, G, is in the center of this disk 
(which is indicated by the dotted circle in Fig, 2), and the 
bar, AB, has its upper edge passing through G, thus en- 
abling the user to read with ease the angles measured by the 
divisions on the chamfered edge of the disk shown in Fig. 1. 
These divisions extend through only one third of the circum- 
ference, since the range of motion in the instrument, shown 
in Figs. 1 and 2, is limited to 60° in each direction from 
the position here given. This, however, is sufficient to make 
it a most convenient addition to the labor-saving devices at 
the draftsman's command, which, at best, are but few 
enough ; since, besides enabling him to draw tangents at any 
required intervals, it is at once a centrolinead and a protrac- 
tor, with the center of the circle always accessible — an im- 
portant feature not possessed even by the separate instru- 
ments heretofore used for the purposes accomplished by the 
one which we here present for his consideration." 



Terebinthine liniment, as well as kerosene oil, stands promi- 
nent in the list of external remedies. 

But above and before all is the acid tannate of iron. This 
is a remedy not known to the pharmacopoeia, yet it stands 
second to none amongjlocal remedies, and]l believe is the only 
one that bears a shade of semblance to a remedy in this fear- 
ful disease, and thus far exceeds any that has become known 
to the professional world. It may be prepared by the addi- 
tion of one ounce of the muriated tincture of iron to one of 
a strong solution of tannin, and applied by means of a brush 
to the diseased throat, or elsewhere, as the case may be ; or, 
what I believe to be a better way, apply the muriated tinc- 
ture of iron in full strength to the diseased part with a 
brush, wait a few moments, then apply the solution of I 



s started by closing the opening, b, and sucking on a, as in 
he old-fashioned poison siphon. The stream is, of course, 
elivered downward from 5. The three pieces of tube at the 
ower end of the left leg are not arranged in one plane, as 
shown in the engraving, but in the form of a triangle, ° , 
so as to be as close together as possible. A French siphon 
must be lifted out of the liquid slowly and carefully, to pre- 
vent the liquid running out. 




English Enamel for Cast Iron. 

A brilliant white and very adhesive enamel is formed on 
cast iron articles in the following way : After heating them 
to a red heat in sand, and keeping them thus for half an 
hour, they are allowed to cool slowly, and are then carefully 
cleaned with hot dilute sulphuric or hydrochloric acid, 
rinsed with water and dried. A ground is then laid 
on by coating them with the following mixture, after- 
ward drying them at a high temperature, and then 
heating them in separate muffles to vitrification of the 
coating : 6 parts of flint glass, 3 of borax, 1 of minium, 
1 of oxide of zinc, mixed and finely pulverized, and 
heated for four hours up to a red heat, and finally 
rendered semi-fluid by increase of temperature ; the 
mass is then quickly quenched in cold water, and one 
part of it is mixed with two parts of bone meal, and 
formed into a pap by triturating finely with sufficient 
water. Upon this ground the two following mixtures, 
prepared like the first, are then laid in succession , the 
first of 32 parts of calcined bones, 16 of kaolin, 14 of 
felspar, 4 of potash stirred up with water, dried, cal- 
cined, and suddenly cooled in water, and the pow- 
dered mass triturated with water to a fine paste with 
16 parts of flint glass, 5£ of calcined bones, and 3 of 
calcined quartz ; after this has been laid on and well 
dried, a second coating is laid on of 4 parts of felspar, 
4 of pure sand, 4 of potash, 6 of borax, 1 of oxide of 
zinc, 1 of saltpeter, 1 of white arsenic, 1 of the best 
chalk ; these ingredients are mixed, calcined, suddenly 
cooled in water, and triturated with 5£ parts of cal- 
cined bones, and 3 of quartz. The dried article is 
finally heated in a muffle, in a furnace similar to a 
porcelain furnace, when both coatings fuse and mix, 
thus forming the enamel. 



Pre-Glaclal Man In England. 

The human remains found in Kent's Hole, in deposits at- 
tributed to pre- glacial times, have a rival in antiquity in the 
human bone discovered in Victoria Cave. The Committee o' 
the British Association for assisting in the exploration of 
this cave describe minutely the condition under which the 
bone was found, and express the " inevitable conclusion " 
that man lived in Yorkshire with elep/tas antiquus, rhinoceros 
ticJtornus, ursus priseus and spelmus, bysena, bison, and red 
deer long before the existence of the great ice sheet in 
Northern Britain and Ireland. 



Local Remedy In Diphtheria. 

Dr. James A. Hopkins, of Milton, Del., in The Physician 
and Pharmacist, says: Many have been the remedies used 
in the local treatment of diphtheria. Some have vaunted ar- 
gentinitras, in solid form. Others advise the preparations of 
potassa and its combinations. Carbolic acid has its votaries, 
as well as muriatic acid and the muriated tincture of iron ; 
externally the oakum poultice has some reputation, and no 
doubt is of more importance than we are ready to admit. 



MACCORD'S PROTRACTING CENTROLINEAD. 

tannin in the same way, thereby forming a union of the two 
at the point of disease, having at the same time the advan- 
tage of chemical action, if there be any. On examination a 
few hours after, you will see the line of demarcation dis- 
tinctly drawn by the discoloration of the diseased tissue, 
showing exactly the extent of the disease, the very thing 
desired, with a tendency to reparation, which will go on ra- 
pidly if the system be properly treated with a nourishing 
diet and tonic and stimulating remedies. 



A SIPHON FOR POISONOUS LIQUIDS AND ACIDS. 

In starting the ordinary siphon, by sucking on the longer 
leg or on a tube attached thereto, it is almost impossible to 
avoid inhaling the vapors of the liquid, even if the liquid 
itself does not enter the mouth. A new form of siphon, in- 
vented by Professor Weinhold, avoids this difficulty, inas- 
much as the suction is produced by blowing, somewhat on 
the principle of the Sprengel air pump. 




Fig. 1 represents a section of Weinhold's siphon on a re- 
duced scale ; Fig. 2 is a full sized drawing of the essential 
portion of the apparatus. By blowing strongly into c, the 
liquid will flow out of 5, provided the pressure to be over- 
come is not more than 12 inches of water, and that the di- 
ameter of the siphon is not too great. It is very important 
that the dimensions be exactly right ; the opening at a should 
be 1 '5 millimeters (one sixteenth of an inch) ; the opening at 
b, as well as the diameter of all the tubes, should be 5 milli- 
meters (one fifth of an inch), and the distance from a to b 
should be 25 millimeters (one inch). 

The so-called French siphon has legB of equal length, 
turned up at the bottom to prevent its emptying itself when 
taken out of the liquid. This would probably be more used 
than it is, were it not so difficult to fill ; besides, it gives a 
spirting or oblique stream. Both disadvantages may be 
avoided by giving it the form shown in Fig. 3. This siphon 



More Fulgurites. 

We recently published in the Scientific Amek- 
ican the results of certain analyses, by Professor 
Albert R. Leeds, of a curious mineral which was 
forwarded to us from Fayetteville, N. C, and proved 
to be a " lightning tube," or " fulgurite." 
A correspondent from Orange, Texas, Mr. W. D. Street, 
sends us fragments of two more fulgurites. While close- 
ly resembling the Fayetteville fulgurites, Professor Leeds 
states that they have some interesting points of differ- 
ence. Like the former, one side is highly vitreous, curved 
into innumerable small, semi-globular forms, stained with 
bluish black streaks, and presenting, in its glassy and vesicu- 
lar character, the appearance of complete fusion. The Or- 
ange fulgurite differs in being almost white, and very slightly 
stained with oxide of iron. The rugosities on their exterior 
or convex sides, where the sand was remote from the source 
of heat, are somewhat hidden by the greater mass of partly 
cemented, adherent white sand. The fragments are of two 
sizes, the thicker pieces, whose interior surfaces are stained 
black, coming from one lightning tube, and the thinner, 
unstained pieces coming from a second, located in the sand 
at a distance of six feet from the former. The tube-like 
character of these fulgurites has so strongly impressed our 
correspondent that he is surprised to find nothing visible 
coming through them. If other correspondents will forward 
specimens or information concerning these remarkable phe- 
nomena, we shall shortly be in a position to know more 
about them than has been known hitherto. 



A New Theory of Electricity. 

Professor Edlund, a Swedish physicist, expounds in a re- 
cent work a new theory of electricity.the substance of which 
is as follows : He supposes the existence of a highly subtle 
and elastic ether, everywhere present both in vaouo and in 
ponderable matter. Two molecules of this ether are mutu- 
ally repelled along the line of their connection and in inverse 
ratio to the squares of the distances. In good conductors, 
the molecules are displaced easily from point to point, it 
being presumed that they can be moved with little force. 
If the body be a non-conductor,this mobility is arrested and 
depends on the molecules of the material body. A molecule 
is at rest from the moment when it is equally repelled on 
all sides. If the repulsion be less at one side than at the 
other, the body will move if it be free in the direction of the 
resulting forces. 



An Ancient Chip. 

At the recent meeting of the British Association,Professor 
H. A. Nicholson exhibited and described a silicified chip of 
wood from the Rocky Mountains. At the Brighton meeting, 
the same specimen was shown, the opinion then being that 
its woodlike appearance was due to mineral structure, that 
it was in fact merely a specimen of the hornblendic mineral 
known as rockwood. Subsequent examination has shown 
conclusively that it is a genuine chip of wood,silicified. The 
age. of the chip and the circumstances of its production were 
thought to present many points of interest, the accepted 
conclusion being that it is a prehistoric relic, produced by 
the stroke of a copper ax, such as the mound builders used 
to hammer out of native copper. 
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THE FAIRMOUNT FARE BEAR FITS. 

The bears cooped up in the dirty and narrow cages, in the 
temporary quarters provided for the animals in our Central 
Park, have good cause to envy their brothers of the Phila- 
delphia Zoological Society's collection. The unfortunate 
brutes in the first mentioned menagerie, are dependent up- 
on public enterprize, and doubtless will die as they have 
lived, in their confined boxes, unless some unwonted celeri- 
ly in our city officials results in the establishment of the 
proposed zoological grounds, at a much earlier 
date than now seems probable. The Philadel- 
phia bears are, however, the happy property of 
a society of private individuals, who rapidly 
puBhed forward their undertaking from its be- 
ginning, until, in July last, it assumed a nearly 
completed shape, and the public were admitted 
to examine a collection of animals, which, in 
course of time, it is hoped will rival that of the 
renowned Zoological Gardens of London. 

Our illustration, extracted from the pages of 
the Fancier's Journal, published in Philadelphia, 
represents the bear pits in the grounds of the 
Philadelphia society ; and betweon such commo- 
dious quarters as are here depicted and the ordi- 
nary menagerie cage, the difference need hardly 
be pointed out. The structure is strongly built 
of pointed stone work, iron, and cement floors ; 
and in the center of each pit is erected a very 
strong cedar pole, on the summit of which the 
bears perch as if enjoying the view of the sur- 
rounding scenery. 

The pit nearest the foreground of our engra- 
ving contains a fine grizzly, purchased in Oma- 
ha. Pit No. 2 serves as a dwelling for three 
brown, one black, and one] cinnamon bears, all 
young and nofyet full grown. A pair of black 
bears, male and female, inhabit the third pit. 
The entire building was planned with much skill 
by Mr. C. P. Chandler, and serves greatly to add 
to the comfort of the animals, as well as to main- 
tain them in healthy condition. The beauty of 
the surroundings, as well]as the artistic appear- 
ance of the structure Itself, is well represented 
in the picture. 



at a point opposite that of its entrance. In this manner the 
full cooling capacity of the ice water is utilized without in- 
creasing to any large degree the bulk or cost of the cans. 

Patented through the Scientific American Patent Agency, 
June 23, 1874, by Mr. George W. Fluke, of Mount Pleasant, 
Henry county, Iowa. 



Stuttering. 

Stuttering frequently disappears for the time in whisper- 






1 Quick Telegraphing. 

Several instances ef quick telegraphing have 
been brought under our notice of late, but the 
following shows the perfection to which the cable 
telegraph service has been brought. A message 
was sent from New York to London, and in thir- 
ty minutes, actual time, the answer was received 
in New York. Another dispatch was sent to 
London, to which a reply was received in thirty, 
five minutes, actual time. In neither of these 
instances was any special effort made to hurry 
the answers, but the party addressed sent the 
reply to the London office by the messenger delivering the 
original message. 

To fully appreciate this wonderful achievement, we must 
consider that the distance from New York to the cable sta- 
tion at Heart's Content, N.F., is about 1,300 miles, that of 
tixe c*.u... -Nvt 3,000 miles, and of the land lines and cable 
from Valentia to London about 300 more. Each message, 
therefore, was transmitted about 3,600 miles, and passed 
through the hands of eighteen persons, all told ; conse- 
quently, the message and reply, in each case, passed through 
the hands of thirty-six personB and traveled over 7,000 
miles in thirty to thirty-five minutes.— The Telegraphic Jour- 
nal. 

»+»»-* _ 

MILK COOLING CAN. 

This is an ingenious device for cooling milk during trans- 
portation. The car is provided with an ice chamber, which 




Engineering Two Thousand Years Ago, 

Perhaps some of the most remarkable remains of ancient 
engineering are those which were discovered by excavations 
made some ten or twelve years since, a short distance from 
Rome, and near the ruins of the ancient city of Alatri. This 
city was surrounded by massive walls, and located on a 
mountain, or elevated point, and ill provided with water. 
About 150 years before Christ, as we learn from a Roman 
inscription, an immense aqueduct was built to bring water 
from a neighboring mountain better supplied 
with that element. We are furthermore told 
that this aqueduct was 340 feet high, supported 
upon arches and provided with strong pipes. 
The topography of the country, moreover, as- 
sures us that the water supply could not have 
been conducted into the city, even over such 
high supports, except by pipes — an inverted 
siphon — the lowest point of which must have 
been some 340 feet below the point of delivery, 
or under a pressure of at least ten atmospheres, 
150 lbs. per square inch. 

The excavations already alluded to show that 
the aqueduct must have been of large size, as 
the piers of the arches are not less than 5 feet 
9 inches in breadth, while the total length of 
the siphon must have been between four and 
five miles. The question naturally arises : How, 
and of what material, was this syphon built ? 
As iron pipes of large dimensions, if of any di- 
mensions at all, were not known at that era, we 
can look only to masonry or woodwork for the 
material of such construction. Possibly a clue 
has been found to the mode of their construc- 
tion by a subsequent discovery, near the same 
locality, of a field, supposed to have been the 
site of an ancient parade ground near this once 
walled city of Alatri. A complete system of 
underground drainage has been revealed at a 
depth of about 7 feet below the surface of the 
field, effected by a well constructed system of 
pipes made of fire clay, each about 18 inches in 
diameter. It is possible that such a pipe, of 
larger dimensions, and strengthened on its ex- 
terior by a strong and massive bulwark of ma- 
sonry, may have been the means of conveying 
the water into the city. But however that end 
might have been attained, the work was cer- 
tainly a most wonderful feat of engineering, 
considering the condition of the mechanic arts 
of that early day. The excavations and dis- 
coveries thus brought to light, and so fully con- 
firming the truth of the ancient inscription, 
were conducted by order of the present Pope, 
and under the immediate supervision of the 
well known Italian scientist, Father Secchi. — 
Iron. 



BEAR PITS IN THE PHILADELPHIA ZOOLOGICAL GARDENS. 




s suitably covered with non-conducting materia], and the 
bottom of which is slightly inclined so as to keep the ice 
which is placed therein in contact with the main vessel. Re- 
cesses in this bottom conduct the water through a perfora- 
tion to an annular receptacle, A, formed by soldering a sheet 
metal strip of suitable shape around the can. One end of 
this channel is closed so that the water is obliged to pass 
ground the entire circumference to be drawn off bya faucet 



ing, and in speaking in an unnatural pitch of tone. These 
facts have been taken advantage of in the treatment of the 
affection, to inspire confidence in the patient that it is not im- 
possible to conquer his defect ; and the inspiration of this 
confidence is not without its effect in the success of a rational 
method of treatment. 

In most instances the defect will be found, says l'r. J. S. 
Cohen, in the Medical and Surgical Reporter, to be in great 
part mental, and to consist chiefly in a want of consentane- 
ous action of the involuntary muscles of respiration and the 
voluntary muscles of vocalization and of articulation. Here 
lies one of the chief indications of treatment : to secure a 
voluntary harmony of action between lungs, larynx, and 
mouth (including palate, tongue, jaw, and lips). 

When a stutterer is carefully examined in the utterances of 
those sounds in the enunciation of which his deficiency exists, 
it will often be found that some portions of the organs con- 
cerned in speech are too active or too inactive proportion- 
nately to the activity of the remaining organs ; and this may 
exist in the chest, the larynx, the palate, the tongue, the 
jaw, or the lips. One or several of these organs may be in 
defective action simultaneously. 

Irregular respiration is to be overcome by voluntary efforts 
at rhythmical respiration at the will of the teacher, being 
regulated by some movement which the patient may see and 
follow, or some sound which falls upon his ear at stated 
regular intervals. In similar manner, gymnastic exercises 
of the tongue, lips, jaw, and larynx are instituted, either 
with or without the enunciation of sounds, as the case may 
seem to require, or as may best suit the condition of the pa- 
tient for the time beiDg. Finally, exercises in reading and 
in speaking are made to suit the special defect which is 
being combated. Thus, words and sentences are arranged 
in which the defective sounds recur with more or less fre- 
quency, and at more or less regular intervals ; and these are 
repeated more or less slowly at first, and afterwards with 
more or less rapidity and in varying rhythm. In this man- 
ner the patient is gradually educated to bring the defective 
movements under voluntary control ; and as he progresses in 
the cure his voluntary movements gradually become indivi- 
dually unconscious, like the fingering of the instrumental 
musician ; and in this way he becomes rid of his defect. 
*"##»«* 

An interesting discovery of a life-sized female bust in pure 
silver has lately been made at Herculaneum. A discussion 
has arisen whether the work was originally cast or chiseled, 
but there is little doubt that the former hypothesis is correct. 
The bead is that of a beautiful young woman ; but the features 
have pot been identified with that of any other extant head. 



LIGHTS FOR GREENHOUSES. 

J. L. N. publishes, in the English Mechanic, an account of 
a novel mode of fitting lights in greenhouses and forcing 
frames, which facilitates the transmission, removal, and put- 
ting together of horticultural buildings. It consists in ma- 
king the lights in two or more rows for the roof of a green- 
house, each light being capable of being raised, and, if ne- 
cessary, turned over or removed, by means of a hinge joint, 
one part of which is fixed to the framing of the roof or the 
garden frame, and the other to the light, the connection be- 
ing made by a removable pin. Iron " set-opens " are at- 
tached to each light, to keep it open to any required degree , 
and these being connected by suitable gearing, all the lights 
in a house can be opened simultaneously. 



/ ff. 3. 




Fig. 1 is a section of a well known and very useful horti- 
cultural appliance, showing the light partly open, and also, 
by the dotted lines, how it may be thrown completely over 
when required. Figs. 2 and 3 represent top and side views 
of the hinge, as applied to greenhouse roofs, by which it 
will be seen that the lights may be thrown over completely, 
removed altogether, or partially opened, with the minimum 
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expenditure of labor. The lights being interchangeable 
facilitates the removal of the structures when necessary, and 
also renders them more easy to repair. The invention, it will 
be seen, is a very simple thing, but it will, says the author, 
be found an improvement in the construction of garden 
frames and other horticultural appliances. 



SPIDERS' WEBS AND SPINNERETS. 

The exterior parts of the silk-producing organs of spiders are 
called spinnerets. They are four, six, or eight papillae, or 
sometimes, instead of papillae, flat plates, situate on the un- 
der side of the end of the abdomen, in a little depression 
adapted to their size and shape. As far as I am aware, no 
British spider has a less number than six. On the ends of 
each spinneret are little funnel-shaped tubes, a and b, Fig. 
1, from which the silk is emitted, and which I call silk tubes, 
being ignorant of their proper name. The spinnerets lie in 
pairs, and are naturally divisible into two sets, an upper and 
a lower. There are two pairs in the upper set, one above 
the other, which I therefore name the first and second pairs, 
the one pair in the lower set being distinguished as the third 
pair. The spinnerets of the first pair have two joints, and 
their silk tubes are situated sometimes on the end of the se- 
cond joint, and sometimes irregularly down its inner side. 
The second spinnerets have butone joint. They are smaller 
than the first, and have the silk tubes on and around the 
ends. The construction of the third pair differs a little from 
that of the other two. Like the first they have two joints, 
but the basal joint is always much larger than the terminal, 
which is very short. Their silk tubes are on a retractile 
plate at the end of the second or terminal joint, which, when 
not in use, is drawn inwards until the tips of the silk tubes 
are nearly level with the ead of the spinneret. This plate 
has a thickened rim, and on the interior margin, where the 
rim is broadened for the purpose, are a few holes and two 
silk tubes of unusual size. The exact use of these I have 
been unable as yet to determine. The spinnerets of a spider 
are mobile, and their movements are effected by longitudi- 
nal muscles. 

The first and second spinnerets always produce plain or 
non- adhesive threads; if the spider be of a species that spins 
viscid threads, these are always emitted by the third pair. 
There is one family of British spiders which has an extra 
and very remarkable pair of spinnerets in the lower set, 
which produce threads of a peculiar character ; they are de- 
scribed further on. 
Pig. 1. Fig. 3. Fi S- 4. 
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SPIDERS WEBS AND SPINNERETS. 

In Fig. 1, a and b are silk tubes 
of first and third spinnerets of te 
genaria domestica. Fig. 2 shows 
the web of the same x 150 ; a, first 
threads, c, third threads. Fig. 3 
shows the under spinneret, with 
glands attached, X38. a, are the 
common silk tubes ; b b, ducts ; c c, 
glands; d, silk tube of unusual 
size. Fig. 4 represents the silk 
tube, duct, and gland of the first 
npinnerets, x 38. Fig. 5 represents the gland of third spin- 
nerets ; a, gland ; b, bag or case ; c c, coating of epithelial cells. 
As may be supposed, I selected the commonest spiders for 
observation, and house spiders happened to come handiest. 
The web of a tegenaria, and I believe of every spider, con- 
tains three sorts of threads, not two only, as usually stated. 
Two of these are plain, and stretched taut from point to 
point (a, Fig. 2), and they differ in nothing but size, being 
spun by the first and second spinnerets, of which in all spi- 
ders the first is larger than the second, although in some in- 
stances it has a fewer number of silk tubes. The third 
thread (also shown on Fig, 2) is exceedingly elastic, and 
studded with viscid globules, or, if these be absent (as in 



the web selected for illustration), it is slack, irregular, and 
sometimes much curled. 

The apparatus by means of which a spider forms its silk 
is a series of glands within the abdomen, near and attached 
to the spinnerets, and immediately beneath the liver and in- 
testinal canal. The glands of the upper and lower sets of 
spinnerets differ somewhat in character and shape, as is 
noted below. Fig. 3 is a drawing of one of the third spinney 
rets of tegenaria domestica, with its glands, of which only 
a few are shown. These communicate with the silk tubes 
by ducts, b. They vary in size in different individuals, but in 
a large tegenaria j^ of an inch is an average length. Each 
gland has its own duct and silk tube. On the first pair of 
spinnerets there are about 60 silk tubes ; on the second pair, 
although the spinnerets are smaller, about 80. The silk 
tubes on these two pairs are alike ; but they differ in shape 
from those of the third pair and are much larger (see Fig. 
3, a and b). There are nearly 220 tubes on the third pair, 
thus making altogether about 360 on the six spinnerets. 

The glands, likewise, which are proper to the first and 
second pairs of spinnerets differ from those belonging to 
the third. Fig. 4 represents one of them with its duct and 
silk tube, drawn to the same scale as Fig. 3, for the sake of 
comparison. It is a simple sac, closed at one end, and ter- 
minating at the other in the duct, which carries the secretion 
to (he silk tube. On the surface of the gland is a coating 
of cells, probably epithelial, which are surrounded by a very 
delicate membrane. The points of difference in the silk 
glands of the third spinnerets are these : They are smaller 
(about one quarter the length), of a different shape, and 
chiefly, they are enveloped by a bag or case interposing be- 
tween the actual gland and the epithelium (see A, Fig. 5, b 
and c), which bag is wanting in the other glands ; while the 
epithelium is apparently without the* membranous covering 
by which, in them, it is always surrounded. This case, con- 
tinued as a tube, surrounds the duct for some distance, in all 
probability as far as the silk tubes, but I have not been able 
to trace it so far. 

It has been argued that the drops of liquid silk coalesce 
as they emerge from the spinnerets, and so form a simple, 
homogeneous thread, but various observations have con- 
vinced me that such is not the case. The following also 
tends to contradict this theory, namely : When a garden spi- 
der has caught a fly, as every one knows, she very expedi- 
tiously binds it in a covering of silk. Until I saw the exact 
process, I often wondered how she could manage to accom- 
plish this so quickly. She places the tips of her six spinne- 
rets almost in a line, at the same time seeming to erect each 
separate silk tube, and thus puts forth, not a single thread, 
but a broad band of many detached threads, which is rapid- 
ly wound round the unfortunate fly. The examination of 
the web of a house spider, under a high magnifying power, 
will show that many of its main threads are frayed, like a 
rope worn by use ; this could not occur if they were homo- 
geneous. — H. It. J. Vhderhill, in Science Gossip. 
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Xbe Scientific Treatment of Criminals. 

To the Editor of the Scientific American : 

Your remarks on the " Scientific Treatment of Criminals," 
on page 224 of your current volume, strike me as being, in 
the main, profound and sensible. You omit, however, to 
take account of one grave fact, which is a weighty factor in 
determining society's method of the treatment of criminals. 

It is this: Each one of these " ill- regulated machines" is 
a generator of other and worse regulable machines, and gen- 
erally the prolificness is in inverse ratio to the regulability. 
This is a state of facts which the modern theory of dealing 
with the criminal class takes no account of. We send a 
badly constructed locomotive to the repair shop, and if it 
can be tinkered up at all it may have some degree of utility. 
The case, I imagine, would be very different if each locomo- 
tive were the spawner and perpeiuator of its own defects to 
all futurity. The mode of dealing would then be the sum 
mary breaking up in the shop for the sake of the old mate- 
rial. This is just what human society has done in all past 
time with its own failures, and to this process of "moral se- 
lection" we unquestionably mainly owe the advance which 
the race has made in moral evolution. It is only in the most 
recent times that the retrograde course has been adopted, 
chiefly for sentimental reasons under false theories. Having 
reached a plateau of comparative security, society kicks 
down the ladder by which its moral eminence has been in 
part attained, and ignores the horrid depths from whence it 
commenced its ascent toward the light. 

It is highly questionable whether, sentiment aside, the 
profit to society from the maintenance of costly prisons and 
reformatories is greater than the old, simple, and inexpen- 
sive methods. For cases other than the most incurable and 
hopeless failures, however, there seems to be no reason for 
abandoning the reformatory and punitive modes of treat- 
ment, simply on account of a better philosophical hypothe- 
sis. The presentation, by society, of powerful motives of 
action has been, next to selection, a most efficient agent in 
moral evolution. Now, on the mechanical theory, or any 
other, it is certain that these motives act, namely, fear of 
punishment, hope of reward, love of approbation. This is 
a mere matter of observation. Where, then, does human 
responsibility to society cease ? To be alarmed on this score 
is to imitate the consternation of the old lady, who, when 
told that red flames 10,000 miles high had been discovered 
in the sun, exclaimed : "Now we shall all be burned up 
alive I" The truth is that the machine is just what it always 
has been, complex beyond calculation, full of numberless 
antagonistic springs and coordinating devices, adapted to be 



played upon by the minutest objective and even subjective 
phenomena, and capable, to a certain small extent, of a choice 
of motives. In this lies its responsibility. It is clear that 
some of the motives by which the components of society 
have in the past been powerfully influenced and molded may 
become less potent or disappear. Such transformations are 
continually going on as society progresses ; but there can be 
no fear that, while the machinery remains constituted as it 
is, that portion of it which is so wonderfully susceptible to 
the influence of motives, namely, the imagination and the 
passions, will, as in the past, be also the prolific generator of 
new motives sufficient to control the action of all for the 
general good. H. H. 

Washington, D. C. 

Small Boat Engine, 

To the Editor of the Scientific American : 

I have taken an interest in the small engine question, and 
I wish to say that I have a small engine in a boat 17 feet 
long and 5 feet wide. It is an upright engine ; the cylinder 
is 2 x 3 inches, and drives a propeller 18 inches in diameter. 
The boiler is a common upright one with 22 tubes. I can 
run for four hours with one fire ; in a whole day's run, it 
consumes about 4 buckets of coal. The boat's general rate 
of speed in still water is about 6i miles per hour. 

Barrytown, N. Y. J. Aspinwall. 

[In descriptions of engines, further particulars would be 
useful — such as dimensions of boiler, pressure of steam, 
pitch of screw, and revolutions of engine per minute. — Eds.] 

Ice "Lenses of Unlimited Size. 

To the Editor of the Scientific American : 

If you had lived in Minnesota and seen our ice, you would 
not think me foolish in suggesting the possibility of freezing 
filtered water so as to make a perfectly achromatic lens of 
unlimited size, to be used in a telescope during the winter 
months ; but as you are used to New York ice, I shall only 
expect you to think that I am somewhat visionary in this 
last thought. C. Ridgway Snyder. 

Minneapolis, Minn. 

-—». . _ 

Remarkable Boiler Explosion. 

To the Editor of the Scientific American : 

A fatal boiler explosion occurred in this city at 9 a. m., 
on October 2, in the factory of the Dubuque Cabinet 
maker's Association, The engineer and another man were 
instantly killed, and a third severely scalded. The cause of 
the explosion cannot be ascertained. The boiler was new 
(not much over a year in use); it was 15 feet long by 4 feet 
diameter, with 38 four inch flues. It burst in a queer way, 
both heads remained on the flues, but the shell of the boiler 




burst along the rivet holes nearly all around both heads, 
leaving a wreck as shown in the engraving. 
Dubuque, Iowa. M. A. Keller. 



Hardening and Tempering Tools. 

To the Editor of the Scientific American : 

Upon the above subject permit me, in conclusion, to Bay 
that, since I withdraw the tube from the fire before inserting 
the tap, the products of combustion do not interfere with 
my operation of tempering ; and since the tube is shorter 
than the tap, some part of the latter is at all times exposed 
to the air, as here illustrated, at A, it being obvious that the 
tap must be moved endwise through the tube as well as re- 
volved in it. By this means the teeth of the tap, which be 




come heated more quickly than its middle, impart the heat 
to the body of the tap, making its temperature, and hence 
its temper, even all through, the color of the temper being 
plainly, at all times, discernible ; and perfect access of the 
air is permitted. The sand bath process I have objected to 
from the first, for reasons then stated, to which Mr. Haw- 
kins has given his endorsement. 

In tempering dies, I do not permit them to lie more than 
a few seconds on either face, excepting at the end of the 
operation, when I lay the back edge (the one furthest from 
the teeth) for several seconds on the hot iron, making the 
back a little softer than the teeth, and thus strengthening 
the die. Joshua Rose. 

New York city. 



To the Editor of the Scientific American : 

Enclosed find a tap, or rather the pieces of a broken tap, 
a quarter inch in diameter, with twenty threads to the inch, 
with a very deep wire thread (round top and round bottom 
This tap has tapped over two hundred thousand hot forged 
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nuts. It broke in tapping a nut which waB too small in the 
hole, otherwise it was good for several thousands more. It 
ran constantly at 480 revolutions per minute for 48 
days. This tap I believe to have been well made and pro- 
perly tempered ; and if any of your readers can improve on 
it, I Bhould be glad to hear from them. It was made from 
W. Jessop & Sons' best English steel, swaged at as low a 
heat as possible, the screw end being a sixteenth of an inch 
larger than the size, in order to true up to size ; the shank 
was forged and swaged as near the finished size as possible, 
and it was then heated slowly to a cherry red and imbedded 
in lime until cold; it was then centered and straightened. 
The shank was filed bright in the lathe, then reversed and 
the Bcrew end turned straight and parallel for about two 
diameters, or half an inch from the end of the thread ; and 
from that to the point, the tap is given the amount of taper 
that will allow a nut of the proper size to go on the tap flush 
with the end. The lathe is then set to chase a straight par- 
allel thread; the tap, when chased, is passed through a 
hardened steel gage, and is then ready for the milling ma- 
chine. It is' milled with three deep half round grooves ; 
it is afterwards filed with a little clearance on the top of the 
thread, then passed through the same steel gage as before 
(but this time in the reverse way, namely, shank end firBt), 
and unwound through the gage. This is done to remove the 
fine burr made by the milling and filing, which is very ne- 
cessary ; though sometimes the burr is scarcely perceptible, 
yet it would make a material difference in the size of the 
nut. The tempering is done thus : Heat the tap slowly to a 
cherry red, and dip endways and straight into clean cold 
water ; and when perfectly cold, clean off the oxide or thin 
scale, with soft brick or an emery stick, until bright. The 
cleaner you make your tap, the higher and brighter will be 
your color. Then draw the temper to a purple borderingon 
a blue, by placing the tap shank on a piece of heated iron, 
and drawing the shank as soft as possible, drawing the tem- 
per towards trie point. When the shank is soft, roll the 
tap backwards and forwards over the hot iron, until you 
have an even temper and color all over the body of the tap ; 
then drap it into oil to cool. The taps are kept sharp by 
grinding the top of the ihread where the nut starts ; for the 
scale in the nuts soon wears a step on the tap and the start- 
ing point must be kept sharp or the tap would have to be 
forced into the nut. This is all the grinding or sharpening 
given these taps, and, in my judgment, is all they require. 
I am using taps all of which run at a high rate of speed, and 
the average amount of work got out of quarter inch taps is 
ninety thousand nuts, [have sent a quarter inch tap, as a 
small tap is a more delicate test of quality. Large taps 
never break if properly made and used, and they last a long 
time before they wear out ; whereas a small tap, if not care- 
fully and properly made, would either snap off or burr up, 
perhaps with the first nut. I also mentioned machine 
taps because you can never judge the results or gage '.he 
work done by hand taps. One particular point in making a 
taper tap is to be sure and have the thread parallel, giving 
the taper only to the outside or top of thread. By so doing 
each tooth does its share of the work,and the cut is regular. 
Pittsburgh, Pa. T. J. B. 



respondent's remarks can only be accounted for by a want 

of familiarity with the subject he discusses. 
42 Cliff Street, N. Y. Egbert P. Watson. 

[We were glad to observe, on our last visit to the Fair, 

that the exhibitors of the engine, acting on the hints of 
'* Escr," had re-adjusted the machine and stopped the 
pounding. This is practical. But the charges of " hyper- 
critical spirit", " crudity", " ignorance of the subject", etc., 
raised by the above correspondent, appear to be a waste of 
adjectives. — Eds.] 



Tbe Engines at the American Institute Fair. ^ 

To the Editor of the Scientific American : 

In your issue of October 17, a correspondent who signs his 
name " EBor," makes some remarks >ipon the engines at the 
Pair which seem to display a hypercritical spirit, and have 
the further disadvantage of being in one or two instances in- 
correct in point of fact. For example : He says that " the 
Wright engine has its eccentric straps a quarter of an inch 
apart, and are not locked together by the bolts at all, but 
merely hang on the shaft; they are the only ones in the Fair 
possessing this defect." When I saw the bolts this morn- 
ing, there was a head on one end and a nut on the other, and 
the eccentric straps were held together by them. "Esor" 
must intend to convey some other impression than that na- 
turally attaching to his expressions. As to the straps being 
open a quarter of an inch, he is correct ; but it is not a defect 
to have them so, but standard engineering practice, not ne- 
cessarily faulty because disapproved of by your correspond- 
ent. He further says that a small rod on this engine (mean- 
ing probably the Wright engine though he has just referred 
to one or two others previously) " is about ten inches long 
and connects one end of the rocker arm to the arm of the 
shaft working the cut-off, the movement of each end of the 
rod being part of the circumference of a circle, the plane of 
one circle being at right angles to the plane of the other, and 
said rod having the bore of its brasses at each end trumptt- 
shaped from the center to each face of the brass, so that the 
rod has a right-about-face and ' slantindicular ' movement, 
in all directions, merely hanging on its journals, since its 
faces will be free, and unconfined by flanges.collars, or other 
guides common to a respectable connecting rod." 

In point of fact, and in few words, this rod has a ball and 
socket joint; how it can be "trumpet-shaped" under such 
circumstances is more than I,or any one whom I have asked, 
can discover. It is an old device, not new or claimed to be, 
by the makers of the engine. As regards the " thump " of the 
engine,your correspondent, before pointing out such a thing, 
might have reflected that it is not possible or desirable to go 
to the expense of putting down as heavy foundations for an 
engine at a Fair as they would be if intended to be perma- 
nent. The slight pound is caused by the springing and set- 
tling of the supports, and is in no way attributable to the 
connecting rod brasses. 

Intelligent criticism is always in order and desirable, es- 
pecially in mechanical matters ; but the crudity of your cor- 



The South American Boxer, 

To the Editor of the Scientific American: 

Th^ boxer of South America is so called by English and 
American settlers on account of its pugilistic propensities. 
It is of the grasshopper family, light-made, long limbed,and 
of a beautiful green color, and is an inhabitant of the south 
temperate zone. Those which I saw were brought in by 
gauehers (herdsmen) from the camp (country) and given to 
the major domo (foreman) of the salerado (salting establish- 
ment) at Port Roman, situated on the east side of the 
Uruguay river, about forty miles above Independencia and 
in about latitude 34° S. They were brought in to show as 
curiosities. The major domo, with whom I was well ac- 
quainted, placed one of these little fighters on a table and 
said to me : Tease hira, and see what he will do. So I put 
my forefinger against him and pushed him lightly back ; 
he was then in his natural position, on all fours. He faced 
around toward me and moved back about an inch. I then 
touched him lightly again, and he retreated again,as before ; 
and we observed a sort of nervous movement in the hands, 
or rather the lower extremities of the fore legs, which we 
will call hands. I followed him up again ; but this time, in- 
stead of retreating.he raised himself up.his body being nearly 
perpendicular, and drew his feet up, placing himself like 
a Turk in sitting posture, at the same time clinching his fists 
and putting himself on guard as a boxer would do. 

I then made a pass at him with my finger, which he turned 
off as well as Yankee Sullivan could have done ; and as long 
as I continued teasing him in this way, he warded off and 
gave blows as regularly as any pugilist could do. Soon after 
I ceased teasing him, he came down on all fours again and 
walked off leisurely across the table. The major domo told 
me that he had seen plenty of them, and that they all 
showed fight when teased, the same as this one had done. 

Stratford, Conn. Truman Hotchkiss. 



Vesicatory Potato Bugs, 
To the Editor of the Scientific American ; 

Your correspondent, Mr. I. B. Hodgkin, is correct as to 
blistering with potato bugs. 

In childhood, in the country, I frequently ran bare-legged 
among potato vines, and nearly always was blistered on 
my ankles by contact with these same bugs. I am not sure 
that crushing the insect was necessary ; contact sometimes 
seemed to raise a blister. Generally a sac larger than a buck- 
shot occurred, which (unless attended to) caused an irritat- 
ing sore. 

It was a well known fact ; but the bug was rarely used in 
blistering, in consequence of the acridity of the poison, and 
consequent difficulty in healing. The Colorado bug, common 
this season, should rather be called a grub ; it will be recog- 
nized by most persons who havo seen it as similar in form 
and movement to the blood sucker of the brooks (leech), but 
different in color and not active. The common impression 
is that it is in some way poisonous. It is as tough as rubber ; 
a sharp knife will scarcely cut it. Most people hereabout 
know what it is like to their cost. B. H. A. 

Baltimore, Md. 
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SOME NEW GALVANIC BATTERIES. 
Several new forms of the galvanic battery have lately been 
brought to our notice, a short description of which will in- 
terest our readers. 

I. A copper pot is filled with dilute sulphuric acid, inside 
of which is placed the ordinary porous cup, filled with a 
strong solution of sal ammoniac in water, in which is placed 
the amalgamated zinc. The action of this battery seems 
to be as follows : The sulphuric acid, entering through the 
porous vessel, decomposes the chloride of ammonium, 
setting free the hydrochloric acid, which, in turn, attacks 
the already oxydized zinc, forming water and chloride of 
zinc. 

II. In a jar, of about 'six inches diameter by ten inches 
hight, is placed a carbon plate, within a bag of unoiled lea- 
ther ; the bag is surrounded by peroxide of manganese, close- 
ly packed ; the jar is then filled with a strong solution of 
sal ammoniac to which a few drops of hydrochloric acid are 
added ; a plate of amalgamated zinc, of the same dimensions 
as the carbon plate.is placed in j uxtaposition with the carbon. 
The action in this closely resembles that of the well known 
Leclanche cell. Constancy of action and large electromotive 
force are claimed for it. 

III. A copper pot or cylinder is taken, inside of which is 
placed a porous cup filled with a strong solution of sal am- 
moniac in water and a plate of zinc (amalgamated). The 
outer vessel is filled with rain water, in which is placed a 
quantity of lucifer matches surrounding the porous cup. 
This form of battery is simple yet powerful. The matches 
seem to furnish a supply of ozone which is really its motive 

power. L. B. 

— : ■» m «■ 

Labor is the duty man owes to society ; rest is the duty 
he owes to his person; recreation is the duty he owes to his 
mind. 



Charles ITT. Keller. 

It is with the deepest regret that we announce the death 
of Charles M. Keller, the eminent patent lawyer, which oc- 
curred at his country seat at Milburn, N. J., on Thursday 
morning, October 14. For a year past Mr. Keller was in 
delicate health, and it was very evident to his friends that 
he needed rest from the arduous labors of his profession. 
Early last spring he was directed by his physician, and im- 
plored by his friends, to withdraw for a time from active 
woik, and to devote himBelf to the restoration of his health. 
To these entreaties he gave no heed, insisting that his du- 
ties to his clients and to his cases were paramount to all 
others. At last, the feared result came; and about ten days 
before his death he was assailed by the complication of dis- 
eases which ended his life. He died in harness, working and 
consulting, on the last day before his attack, upon a diffi- 
cult argument. And almost his last words were an expres- 
sion of pleasure at the decision of an important case in his 
favor. 

Mr. Keller was born in France, but came to this country 
with his parents at an early age. His father was employed 
in the old Patent Office ; and at the early age of twelve 
years, young Keller began his career in the Office. He bad a 
remarkable talent for mechanics, which he developed by as- 
siduous and extensive study. His value was appreciated, 
and for many years he was an examiner under the organi- 
zation of the Office prior to the act of 1836. In 1834, he con- 
ceived the idea of reconstructing the system of patents, and 
drew the act which was passed in 1836, and which is the 
foundation of the Patent Law of today. 

A few years afterwards, Mr. Keller determined to leave 
the Office and to commence the practice of the law. For 
two years he studied, after office hours, until he deemed him 
self equipped for his new profession. So wide was his re- 
putation that, before he opened his office, he was besieged 
with retainers, and with his first caBe he stepped to a fore- 
most place at the patent bar. Since that day he has been en 
gaged, on one side or the other, of most of the important 
patentl itigations which have occupied the courts ; and his 
practice was attended with singular success. 

Mr. Keller's life was that of a purely professional man. 
He was fond of social pleasures, and was a charming and 
genial companion ; but his thoughts day and night were on 
his cases, at which he labored with wonderful assiduity. 
No one has ever equaled him in his skill and perspicuity in 
explaining machinery in court, or in describing and claiming 
it in patents. To this talent he added excellent attainments 
in the law. His knowledge of equity, of pleading, and of 
the theory of the law of contracts was thorough and com- 
plete ; and his method of preparing his cases for argument 
was so good that some twenty years since, the Supremo 
Court of South Carolina, in adopting a rule to regulate 
the form of briefs to be used before that court, printed with 
their rule a brief of Mr. Keller's as a model. 

All friends of the mechanic arts will deplore the great 
loss they have sustained by his death. He was wise and 
prudent, learned and modest in consultation, earnest in ar- 
gument, and always truthful, sincere, and just. His mem- 
ory will long be cherished as that of one of the Fathers of 
the Patent Law. 



Transformation of Sandstone to marble. 

J. Corvin, an engineer residing atDresden, Germany; has 
invented a method of giving the ordinary sandstone, found 
in abundance in many localities, the exterior appearance of 
marble. He accomplishes this by impregnating the well 
dried stone with solable silica and alumina. The thus 
prepared sandstone becomes much lighter in color, some 
kinds being intensely white and translucent, while it is ca- 
pable of the highest polish, equal to that on the purest 
marble. He has even succeeded in imitating marbles of 
every color by adding mineral colors to the liquid used for 
impregnation. The famous quarries near Pirna, in SaxoDy, 
produce a sandstone especially adapted to this process, and 
Mr. Corvin now makes colored stones from this sandstone, 
adapted to the most elegant architectural structures. The 
price Is considerably below that of marble ; and the new ma- 
terial has the important advantage that it is much more fire- 
proof than marble, which, when exposed to the fire, rapidly 
burns into quicklime and crumbles to dust. 



Distilling Sea. Water. 

The author of a book lately published in England, entitled 
"Two Years in Peru," thus describes a simple contrivance 
recently devised by an English resident of that country for 
procuring fresh water from sea water through the direct 
action of the sun's rays : 

"The apparatus consists of a box of pine wood, 1 inch 
thick, and which is about 14 feet long, 3 feet wide, and an 
average depth of 6 inches. The upper part of this box is 
closed with ordinary glass, which has an inclination of 1 J 
inches. 

" At the lower edge of the glass, there is a semi- circular 
channel, destined to receive the fresh water which is con- 
densed on the interior surface of the glass. Tbe salt water 
is let into the box to about 1 inch in depth. It is then ex- 
posed to the rays of the sun, the heat of which is sufficient 
to raise it to 160" or 180° Fah. A very active evaporation 
then begins, and it is proved that 10J square feet of glass 
will condense daily two gallons of pure water." 

The author says he saw the apparatus in successful opera- 
tion at Callao. There are many places on the coast of Peru, 
as in various other parts of the world, where fresh water is 
only to be got by distillation, and in such localities the device 
cannot fa'l to be exceedingly useful. 
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IMPROVED SELF-LOCKING PADLOCK. 

The novel form of self locking padlock represented in the 
engraving is the invention of Mr. D. K. Miller, of Philadel- 
phia, a well known safe and bank clock manufacturer and a 
lock expert of some celebrity. In points of workmanship 
and construction the device possesses the merits of simpli- 
city and convenience ; while its durability is enhanced by its 
being made entirely of brass. The pins at all movable joints 
are wrought of that metal, so that deterioration from the 
effects of weather is amply provided against. 

Fig. 1 shows the exterior of the lock and its key. In Fig. 
2 the outer plate is removed in order to exhibit the mechan- 
ism. A is the dog, whiph is so pivoted 
as to fit into a recess of the latch, B, 
when the latter is pushed down. The 
end of the lower arm of the dog is formed 
with an angular projection, C, which, en- 
gaging against a properly shaped shoul- 
der at the bottom of the recess, holds the 
latch in the position mentioned, in opposi- 
tion to the upward tendiDg force of one 
arm of the spring, D. At E are the tum- 
blers, either six or seven in number, ac- 
cording to the size of lock, all of which 
are pivoted on a single pin, and each pro- 
vided with a bent wire spring, as shown. 
The upper portion, F, of one of these 
springs, instead of taking, as do the oth- 
ers, against the proj°cting part in the 
shell, is brought forward and under the 
straight arm of the dog, so that its ten- 
dency is to force the lower arm of the 
latter against the tumblers, causing the 
projection, C, to enter notches in the tum- 
blers when the same are brought into pro- 
per position. 

It will be readily understood that, ow- 
ing to the angle of the notches in the 
tumblers, and to the dog being in a solid 
piece, it is only when all the notches co- 
incide that the projection can enter them ; and hence, if each 
notch were placed in exactly the same position on the edge 
of the tumblers, then any square bit of metal pushed in 
through the key aperture, at G, would lift all the tumblers 
together until the coincident notches met the projection. 
But this evidently would at once defeat the purpose of the 
invention, for one of its main features is that no two locks 
are alike : the key that fits one must be, and is, entirely 
useless to open another. The important advantage, how. 
ever, is easily secured by varying the positions of the 
notches on the tumblers ; so that in order to render all the 
notches coincident, a key having peculiarly formed pro- 
jections and recesses at its extremity must be employed, 
which, acting on all the tumblers simultaneouely, lifts each 
the exact distance required. 

The key is merely pushed into 
the proper aperture, freeing the 
dog as above described, and al 
lowing the latch to be acted upon 
by the spriDg, D, and so lifted 
upward into the position indica- 
ted by the dotted lines in Fig. 
2. Motion in this direction is 
then limited by the catch, H, 
which is held against the side of 
the latch by the upper arm of 
the spring, D. The angular 
projection shown on the left hand 
lower corner of the latch en- 
gages in a corresponding projec- 
tion in the catch, the lower part 
of the latch being guided in its 
ascent by the dog on one side 
and the straight part of the catch 
on the other. 

We learn that this invention 
has, after thorough testing, and 
againBt a number of competi- 
tors, been adopted by the United 
States Government. The pre- 
sent device was patented in this 
country July 26, 1870, and Oc- 
tober 21, 1873. Similar protec- 
tion has been obtained in England, 
gium. 

For particulars regarding sale of foreign patents and other 
information, address the manufacturers, the D. K. Miller 
Lock Company, 712 Cherry street, Philadelphia. The locks 
are for sale by the hardware trade generally. 

. «>! ■■ ■■■- ■ 



rials ; South Carolina phosphates, also either alone or mixed ; 
and slaughterhouse tankage, bone ash, salt cake, carbonated 
soda, cracklings, coal, corn and cob, sugar, oyster shells, 
clay for fire and building brick, animal matter in almost all 
conditions, mortar, cement, and numerous others. The ma- 
chine consists of several cylindrical cages, formed of round 
bars secured to disks and annular rings, one inside the oth- 
er, and made to revolve in opposite directions, presenting, 
however, no scrubbing or grinding action. The materials to 
be disintegrated are received into the inner cage, and, by the 
rapid revolving of the cages, are projected through the lat- 
ter bythe creation of a powerful centrifugal force. The ef- 




MILLER'S IMPROVED SELF-LOCKING PADLOCK, 
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feet is to disintegrate the substances by a system of free 
blows from which no friction ensues. 

The strength, durability, and capacity of this mill are very 
great. No skilled labor is required for its running, and the 
operations of sharpening or dressing are, of course, done 
away with. As ordinarily constructed the machine, it is 
claimed, will pulverize the hardest known ores. In bone 
grinding, where large pieces of wrought iron (that is, larger 
than | or f metal, pieces of which do no harm) are found in 
nearlyevery lot of bones, the disks of themills to beused for 
the purpose are so reinforced that the entrance of a large frag- 
ment of iron can do no more damage than to break a few 
pins, and these last, owing to peculiar construction, may 
be quickly and readily replaced. 

For grinding coal and pitch for coke and patent fuel ma- 



Compressed Air as a Street Car motor. 

Some time ago, in discussing the question of a cheap and 
effective motive power, for street cars and for use under 
similar circumstances, where opportunities exist for repla- 
cing the stored-up force after its employment for a given 
time, we intimated the possibility of soma mechanism be- 
ing devised whereby, for the purpose, the power of a strong 
spring might be advantageously employed. The suggestion, 
like many others which have appeared in these columns, set 
one person, at least, thinking ; the train of thought led to 
experimenting, and this, in the end, has culminated in the 
invention of a novel plan for the adaptation of the natural 
spring of compressed air to the impulsion 
of street railway cars. 

We have recently inspected a working 
model of a vehicle provided with the new 
machinery, and have obtained from the in- 
ventor, Mr. Henry Bushnell, of New Ha- 
ven, Conn. , an outline of the proposed plan. 
The project will, in a measure, call to mind 
the tireless locomotive, inasmuch as it re- 
quires the use of relay stations at which 
the power expended, in making the inter- 
vening journeys, is restored by filling the 
reservoirs with new supplies of the motor. 
At these stations the air is compressed into 
strong receptacles (by means of machinery 
devised by the above named inventor, 
through which he is enabled to secure a 
pressure of over 2,000 pounds per square 
inch), and is drawn off as required into me- 
tal tubes 18 feet long by 8 inches in diame- 
ter, four of which are located under the 
flooring of every car. We are informed 
that a force, equal to two mechanical horse 
power, capable of driving the vehicle for 
three hours, is thus stored. From the 
tubes the air passes through a regulating 
device located at one end of the car, by 
which the pressure, transmitted to drive the 
engine located at the opposite extremity, may be adjusted 
as desired. In order to avoid the effects of the extreme cold 
due to the expansion of the air, the valves and cylinders of 
the engine are completely jacketed, and a pump is employed 
to compress air within the jacket to a pressure of some 75 
pounds. The model exhibited ran quite rapidly over about 
80 feet of track, and we were informed that it|Would rtadi- 
ly ascend a grade of one foot in six. The invention has not 
yet been tested under actual practical conditions, so that its 
economical value remains, as yet, undetermined. 




France, 



IMPROVED DISINTEGRATOR. 

Among the industries based uponthe utilization of waste 
products, that of grinding bones, in order to prepare them 
for use as fertilizers, is believed to be one of the most pro- 
fitable. Immense quantities of material are obtainable in 
the neighborhood of cities, and especially in the cattle rais- 
ing districts of the Southern and Western States, and this, 
we are informed, at a cost which, including the expense of 
transportation to almost any locality in the country, renders 
the erection of mills and machinery, for its preparation, no 
small inducement to investors. 

The disintegrating mill, which we illustrate in the an- 
nexed engraving, is especially adapted to the treatment of 
bones a3 above mentioned, and also to the pulverization of 
a large variety of other substances. Among these may be 
noted Peruvian guano, alone and mixed with other mate- 



DAVIS' DISINTEGRATOR. 

and Bel- king, the apparatus is also well suited. Many of the ma- 
chines of three feet in diameter, and a few of four feet in 
similar dimensions, are, we understand, in successful use by 
brick makers in disintegrating wet, dry, or frozen clay. The 
stones found in the material are pulverized as thoroughly as 
the clay itself. Sand may also be mixed with the latter du- 
ring the operation, or a small stream of water may be run 
into the mill for dampening the clay. We are informed by 
the manufacturers that the mill, three feet in diameter, will 
disintegrate clay sufficient for 3,500 bricks per day, and they 
report a very large sale of their machines, during the three 
years which have elapsed since their introduction. Parties 
ordering mills will be supplied with complete drawings for 
foundation and for the erection of mill and machinery. If 
speed of shaft, from which the machine is to be driven, is 
given, the size of pulleys and other useful particulars will 
be furnished. Manufactured under the patent of Mr. G.B. 
Davids, by Messrs. Denmead & Son, North and Monument 
streets, Baltimore, Md. 

»-.«.— 



One of the latest discoveries in the excavations at Rome 
is a magnificent bust, in perfect condition, of the Empress 
Plotina, wife of Trajan. 



Xbe Telegraph between Great Britain and Ireland. 

Telegraphic communication with Ireland is maintained by 
means of four submarine cables, submerged between differ- 
ent points in Great Britain and the Irish coast. These ca 
bles contain in all twenty-two 
separate wires. 

One of the largest cables — that 
between Holyhead and Dublin — 
has been laid since the post office 
acquired the control of the tele- 
graphs, and all of them have 
been under repair during the 
same period. The rocky nature 
of the bottom along the Angle- 
sea coast has, it appears, serious- 
ly affected the condition of the 
Holyhead and Dublin line, the 
newest of all the Irish cables ; in 
many places the outer iron wires 
which form the chief protection 
of the core have been complete- 
ly chafed through from constant 
friction. Quite a new feature 
has also developed itself in con- 
nection with this fault, namely, 
the eating away, by a kind of 
worm, of the gutta perch a cov- 
ering of the core, in much t,be 
same way as wood is bored aod 
eaten away by these destructive 
insects. The post office can 
hardly be congratulated on the 
possession of these lines to Ireland, as they have been a 
constant source of trouble and expense ever since the trans- 
fer of the telegraphic system to the government. — London 



The Passivity of Iron. 

M. de Begnon, in order to produce in a certain manner the 
somewhat capricious phenomena of passivity, uses rods of 
fencing foil or iron wire, the surface of which is protected 
for a certain length by a glass tube or a layer of mastic. 
The free extremity, to a length of - 9 inch, is plunged en- 
tirely in the acid. The conclusions recently reached by the 
above means show that most of the causes which produce 
passivity in iron may be reduced to a voltaic force carrying 
the oxygen to the iron and polarizing it on thesurface of the 
metal. Most of the causes which destroy the passivity of 
iron may be reduced either to a voltaic force of the contrary 
direction, or to a current, due to the polarization of the oxy- 
gen and by which it is exhausted : or, lastly, to an absorp- 
tion of thepolarized gas by a body that has avidity for oxygen. 

These phenomena of passivity are believed to be more 
general than is now supposed. The acid employed in the 
experiments was nitric, marking 35" B' 
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THE ENGLISH CHANNEL STEAMERS. 

We have already alluded to'the oscillating saloon steamer, 
and some time ago we gave an illustration of her peculiar 
saloon, designed by Mr. Henry Bessemer to overcome the sea- 
sickness so prevalent in crossing the English Channel. She 
is now nearly ready for service, and is 350 feet long by 610 
broad. She is fitted with two sets of paddle wheels,106 feet 
apart, and is double ended. The saloon,suspended on pivots 
and controlled by hydraulic gear, is 70 feet long by 35 feet 
wide. Twenty miles an hour is expected of her but it is 
doubtful if she attains it. We hope to publish a view of 
the entire ship in a few weeks. 

Mr. Bessemer's experimental vessel will, however, be 
tested by competition with a formidable rival, the Castalia, 
built on the largest scale and at great expense for the same 
traffic. ThisUs a twin ship, propelled by paddle wheels 
placed between the- connecting girders ; and she is especially 
designed to sail without pitching or rolling in any sea, how- 
ever rough. The engraving, reproduced from the London 
Graphic, gives the reader a clear idea of her appearance on 
the water and the extent of her accommodations. She is 296 
f eer long and 60 feet wide over all, each hull having a width 
of 17 feet ; she is also double-ended, to avoid the necessity 
of turning in entering or leaving a harbor. Her cabins and 
saloons are handsomely appointed ; and she was much com- 
mended as a successful sea boat in her preliminary voyage 
from the ThameB, where she was built, to Dover, her in- 
tended point of departure for the continent. Thirteen knots 
an hour is to be her speed, according to the expectation of 
her designer (Captain Dicey) and the builders and engineers. 
By the latest advices she was waiting at Dover for a heavy 
sea to thoroughly test her capabilities. We shall shortly 
know the result of her further trial, and hear, we hope, of 
her success. 

Launch of the Bessemer, 

The Bessemer saloon steamer was recently launched from 
the yard of Earle's Shipbuilding and Engineering Company, 
Hull. According to the London Times, she has very much 
the appearance of a breastwork turret ship. She is shaped 
alike at bow and stern, and for 48 feet from each end she 
has a freeboard of about 3 feet only. Her total length at 
the water line is 350 feet, and the raised central portion, 
rising 8 feet above the low bow and stern, is 254 feet long, 
and extends the whole width of the vessel, 60 feet over all. 
The swinging saloon, 70 feet long, is in the center, and the 
engines and boilers which drive the two pair of paddle wheels 
arw flowed in the hold at eiiher end of the raised portion of 
the vessel. 

The whole of the machinery is on board, and the after 
pair of engines is completely fitted. The nominal horse 
power is 750, working up to 4,600, sufficient, it is esti- 
mated, to drive the vessel 18 or 20 miles an hour. The 



two pairs of paddlewheels are placed 106 feet apart, 
and each wheel is 27 feet, 10 inches in diameter, and fitted 
with 12 feathering floats. The saloon is entered from two 
staircases leading to a landing,connected with the saloon by 
a flexible flooring. The saloon itself is upheld on its axis 
by four steel supports, one at each end, and two close to- 
gether in the middle. The aftermost of the two central 
supports is hollow, and serves as a part of the powerful 
hydraulic machinery which will regulate the motions of the 
saloon. Without entering into a long technical explanation, 
it is enough to say that Mr. Bessemer has constructed some 
machinery which will cause the valves, the opening and 
shutting of which will adjust the saloon, to work automati- 
cally. The interior of the swinging saloon measures 70 feet 
long, 35 feet wide, and 20 feet high. 

As to the question of the double set of paddlewheels and 
their effect upon the speed as compared with a single pair of 
wheels, Mr. Reed's view is as follows : When a ship is being 
propelled at a uniform speed by the exertion of a given con- 
stant power of engine, all that the engine does is to prevent 
the speed from decreasing, as it would do if the propelling 
power were removed. Were that power removed, the ship 
would not suddenly stop,but be gradually and slowly brought 
to rest by the resistances opposed by the water to her pro- 
gress through it. In point of fact, therefore, in the case of 
a paddlewheel steamer at full speed, the ship herself carries 
the wheels^ rapidly past the surrounding water ; and before 
the wheels can begin to propel at all, the engine must cause 
them to revolve with a corresponding velocity. If, for ex- 
ample, we take the case of a steamer going at a uniform 
speed of 14 knots an hour, with 36 revolutions of her engines, 
we may assume that 30 of those revolutions were required 
for enabling the wheels to overtake the ship, and that the 
remaining six only are useful for propulsion. These six 
revolutions no doubt impart a sternward velocity or race to 
the water of corresponding amount ; and if another wheel 
has now to be brought into action in order to apply increased 
power, and has to be set to work in this race, it is obvious 
that it will require to be turned 36 times before it will begin 
to propel, and the few revolutions necessary for propulsion 
must be added to this number. The difference between the 
two wheels will therefore simply be that the sternward 
wheel will require to revolve a few revolutions more than the 
other before it begins to propel, but after that the two will 
be upon equal terms, excepting as regards any losses from 
friction, etc., due to the extra speed of revolution. This is 
Mr. Reed's view, and, if he be correct, the speed realized by 
the Bessemer will probably prove at least equal to that of 
the fastest paddle steamers in the world ; although, at the 
same time, the designer considers the very light draft and 
great beam of the ship, and the extra Wdights which have 
been found necessary in connection with the saloon and its 



machine beyond what he was called upon to design for 
will in some degree detract from the speed which has been 
predicted by the admirers of the vessel. 



THE EARLY HISTORY OF WHEELED VEHICLES AND 
RAILWAYS. 



NUMBER 2. 



"Men of genius have a hard time y 1 perceive; and must expect contra- 
dictions next to unenduraMe—the plurality of olockheadsoeing so ex- 
treme!"— CARLYLE 

The struggle, however, between the friends and enemies 
of improvement was by no means over. One hundred and 
fifty years after John Crasset wrote hiB " reasons," a new 
motive power,which was to produce an unprecedented revolu- 
tion in human affairs, to enable immense navies to advance 
in the face of wind and tide, and vast armies to traverse 
under lofty mountains and across deep rivers at apace which 
far outstrips the fleetest race horse, made its appearance, and 
the conflict was again renewed with increased vigor. In 
truth, the opposition made to the railroad in its early years 
stands peculiarly alone. On the one side was a little band 
of merchants and manufacturers headed by George Stephen- 
son the self-educated " Killingworth brakeBman." On the 
other hand were the rich monopolies whoBe interests were 
about to be affected by the railway : the coach companies 
now about to be ruined, the canal companies about to avenge 
on the railroad the opposition they had experienced in 
time past; the nobility, the preservers of game, the cele- 
brated engineers and famous doctors, the landed gentry, the 
small farmers, the public press " backed by the opinion of 
the nation," every profession from the clergy to the engineer, 
every trade, every rank of society from the peer to the 
Northumbrian miner, was bitterly hostile to the steam rail- 
way. Against this array of public-spirited obstructives 
ready to choke the new invention at its birth on the ground 
of the public good, it struggled hard to gain a footing, 
scarcely daring to lift itself into notice for fear of ridicule. 
The civil engineers to a man rejected the idea of a " loco- 
motive railway." The idea of traveling at a rate of speed 
double that of a stage coaeh was too preposterous for any 
engineer to risk his reputation by supporting it. Such a 
thing, they said, " did not fall within their general experi- 
ence." Mr. Nicholas Wood.C. E., of London,in 1825, speak- 
iDg of the powers of the locomotive, remarks : " It is not my 
wish to promulgate to the world that the ridiculous expec- 
tations, or rather professions, of the enthusiastic speculator 
will be realized, and that we shall see engines traveling at 
the rate of twelve, sixteen, eighteen, or twenty miles an 
hour. Nothing could do more harm towards their general 
adoption and improvement than the promulgation of such 
nonsense." " What," says a writer in the Quarterly Review 
for March 1825, "can be more palpably absurd and ridi- 
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culous than the prospect held out, of locomotives traveling 
twice as fast as stage coaches! We will back old Father 
Thames against the Woolwich railway for any sum. " No 
engine, it was claimed.could be made to move when attached 
to a heavy load. " The wheels will but slip round on the 
rails" ; besides, even admitting that the engine would move, 
' ' no railroad could be so constructed as to bear the weight of 
forty tuns running at the rate of twelve miles an hour ; be- 
cause the more rapidly a body moves the greater the mo- 
mentum generated, and no railroad could stand this increase 
of momentum." Moreover, it was vehemently asserted that 
the engine running at twelve miles an hour could never be 
made to "run round curves" ; either the curved rail would 
bend straight, or the machine leap the track. 

When engineers, high in their profession, whose experience 
had been large and whose opinions on such matters was held 
to be of great moment, advanced such ruinous views, with 
nothing to refute them but the evidence of a self-educated 
mechanic of Northumberland, it is not surprising that men 
of other professions began to find objections based on their 
own professional learning. Sanitary objections were now 
urged against railways ; and many wise doctors (never to be 
outdone at such a* time) strongly inveighed against tunnels. 
Sir Anthony Carlisle insisted that " tunnels would expose 
healthy people) to colds, catarrhs, and consumption", and 
others believed the noise would be injurious to hearing. 
But worst of all was the " destruction of atmospheric air ", 
as Dr. Lardner termed it. This learned gentleman made 
elaborate calculations to prove that the provision of ventila- 
ting shafts would be altogether insufficient to prevent the 
dangers arising from the combustion of coke, producing car- 
bonic acid gas, which was fatal to life. There was not, how- 
ever, the same unanimity among the doctors as among the 
engineers. Indeed, the proverbial disagreement of the doc- 
tors was, in this case, productive of much good. Solemn 
documents in the foxn of certificates,signed by many of the 
most distinguished physicians of the day, attesting the per- 
fect wholesomeness of tunnels, were prepared and published. 
There were not wanting some, however, who, in default of 
reasons of their own, carried the statements made by others 
to the last extreme, and asserted that the air along the routes 
of the railroads would become unhealthy, that birds would 
drop dead as they flew over the locomotive in consequence 
of the C 2 discharged : and that the noise would cause 
cows to cease giving milk and women to miscarry! 

Nor did the clergy and country gentlemen fail in this ex- 
treme. So violent was the antagonism of many patient and 
long-suffering men " of the cloth " to even a survey being 
made on their grounds, that the expedient was resorted to 
of performing this piece of work while the clerical gentlemen 
were in their pulpits. 

By far the most persistent opposition, however, was un- 
doubtedly that met with among those classes whose pleasures 
or interests were directly interfered with, or whose preju- 
dices had been aroused through ignorance and false repre- 
sentations. For the opposition resulting from this latter 
cause, the press must to a great extent be held responsible. 
Thus in 1825,when the Liverpool and Manchester Company 
were preparing to introduce their bill to Psr!iament,the Leeds, 
Liverpool, and Birmingham canal companies appealed to the 
public to oppose the measure, and a Birmingham paper in- 
vited all to resistit to the last ; and subscriptions were taken 
up to render this opposition more effectual. The farmer 
was told that his cows would be prevented from grazing 
and his hens from laying ; that his sheep would no longer 
fatten, his horses would start and shy when at the plough, 
his houses and barns would be burned to ashes by the fire 
thrown from the engine chimney, and the air polluted by 
dense clouds of smoke ; his hay and oats, usually so saleable, 
would rot in his fields and granary ,his agricultural communi- 
cations be destroyed, his lands thrown out of cultivation,and 
himself reduced to beggary. There would no longer be any 
use for his horses,and the breed, nay the very species,would 
soon become extinct ! The poor rates would be largely in- 
creased in consequence of the number of laborers thrown 
out of employment. Every calling was to be utterly ruined. 
Hundreds of excellent inns would fall into decay ; and in a 
shrot time, not a solitary house of this description would be 
found within the four kingdoms ; posting towns would be- 
come depopulated, turnpike roads deserted, and the institu- 
tion of the English stage coach destroyed for ever. The 
noble sport of the chase,the love of which was born in every 
true Englishman, must be ended for all time in order that a 
few merchants and cotton spinners might build railroads, 
aud send their engines screaming through the heart of the 
fox covers and game preserves. It was another deplorable 
illustration of the leveling tendency of the age. It put an 
end to that gradation of rank in traveling which was one of 
the few things left to distinguish a nobleman from a Man- 
chester bagman. There was, however, one consolation left ; 
none but fools would trust their persons to the conduct of 
explosive machines like the locomotive, and the canals would 
beat them after all. 

It may well be believed that such a doleful picture of 
evils as this was not without its effect on those most inter- 
ested. In the large towns, meetings were held denouncing 
the railway system as a delusion, similar to the many other 
absurd projects of that madly speculative period, when bal- 
loon companies proposed to work passenger traffic through 
the air at forty miles an hour, and road companies projected 
carriages to run on turnpikes at twelve miles an hour, with 
relays of bottled gas for horses. In the country, however, 
where not one man in five hundred knew anything about 
the railroad, other than that he had been told it would as- 
suredly pass through the heart of his cabbage patch and his 
bean field, the fury of the opposition lead to blows. When 



Mr. Stephenson was making the preliminary surveys for the 
projected Liverpool and Manchester railroad, many of the 
nobility stoutly refused him permission to enter their lands. 
At Knowsley.Mr. Stephenson was driven back by the keeper 
and threatened with rough handling if found there again ; 
Lord Derby's farmers turned out all their men to watch the 
surveyors ; guns were discharged over the property of then 
Duke of Bridgwater, and men armed with pitchforks.were sta- 
tioned at the gates ; while at St. Helen's, as a chainman was 
clambering over a gate, a laborer ran at him with a pitch- 
fork and thrust the prongs through his clothes into his back ; 
others of his party coming to his assistance, the laborers, 
who had now gathered in force, poured in a volley of stones 
and finally completely demolished the harmless theodolite. 
Finally, in order to protect both his surveyors and his in- 
strument, Mr. Stephenson was forced to make his surveys at 
night with the aid of dark lanterns, and to employ a " noted 
bruiser " to carry the theodolite. 

Forty-nine years have passed since George Stephenson 
finished his first railroad, and all doubts of the merits of 
this great invention were set at rest forever. Fifty years ago it 
was the dream of a mechanic; today it is a great, almost the 
greatest, achievement of human ingenuity and human 
skill, the great civilizing agent of the nineteenth century, 
increasing the means of public intercourse, removing na- 
tional and provincial antipathies and binding together all 
the branches of the world family. 

Never did so marvelous an invention pass through more 
vicissitudes, or struggle up through more bitter opposition 
to a more glorious triumph never was courage tried by more 
reverses and disappointments that was George Stephenson's ; 
yet that background of disaster only sets in brighter relief 
the spirit that bore up under all, the faith that never gave 
way, and the patience that never was weary. 



Premium for Fireproof Construction. 

The Merchants', Farmers', and Mechanics' Savings Bank, 
of ChtcagOjIll., offers a premium of $1,000 for the best plan 
for two fireproof buildings, subject to conditions, among 
which are the following : 

" One building shall be a dwelling house of not less than 18 
feet front, with 5 rooms, and shall contain not less than 
5,500 cubic feet ; of which a complete building as per plans 
must be erected, at expense of the bank, by the successful 
competitor ; also a building of not less than four rooms for 
dwelling, with store on ground floor, of a cubic capacity of 
not less than 30,000 cubic feet, subject to the same require- 
ments as the foregoing. The successful competitor will be 
required to erect, at prices specified in his plans, one or fifty 
buildings, at the option of the bank, anywhere within the 
corporate limits of Chicago. The model erected by the suc- 
cessful competitor shall undergo a thorough test as to its 
fireproof qualities, and also as to the action of water upon 
the material when heated. All damages resulting from such 
test will be at the expense of the successful competitor. 

The main purpose of this offer is to secure an approxi- 
mately fireproof cottage ; but other things being equal, pre 
ference will be given to the best arranged building in the 
matter of symmetry, convenience, ventilation, heating, and 
drainage, and which, as the purpose is mainly for the benefit 
of employees, falls in price not above $1,000 when ready for 
occupancy. " 

The competition will be open till January 1, 1875. We 
are curious to know if the bank really expects to have all 
the specified conditions filled, for one thousand dollars. 
Guess not, gentlemen. 



Invisible Ink, 

If we write with a very dilute solution of chloride of cop- 
per, which has scarcely more color than pure water, the cha- 
racters are invisible ; but if gently heated, they become dis- 
tinctly yellow, and are easily read. Let the paper cool, and 
they vanish ; and they may be made to appear and disappear 
an indefinite number of times. If heated too strongly, the 
compound is decomposed, and the writing becomes perma- 
nently brown from the deposition of the copper. The chlo- 
ride of copper may be conveniently made by mixing solutions 
of ammonic chloride (sal ammoniac) and of cupric sulphate 
(blue vitriol). 

The changeof color in this and kindred cases is due to the 
removal of the water of crystalization by the heat. In chemi- 
cal combination with the water, the salt is transparent ; with- 
out the water, it is opaque. The salt, being very deliques- 
cent, rapidly absorbs moisture from the air when cool. — 
Boston Journal of Chemistry. 
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A Question for American Steel manufacturers. 

The ordnance bureaux of both the war and navy depart- 
ments have just ordered from Mr. B. B. Hotchkiss, the in- 
ventor of the well known rifle projectiles and of the revolv- 
ing cannon not long since illustrated in these columns, two 
of his new breech-loading metallic cartridge steel field guns, 
with equipments complete, the same to be exported from 
Europe. The trials of these weapons, we understand, are to 
be held in April next. Mr. Hotchkiss informs us that he 
cannot obtain steel blocks,large enough for the manufacture 
of his guns, from any foundery in this country, and that 
therefore he is compelled to have resort to foreign pro- 
ductions. It strikes us that the necessity existing,of making 
arms for service of the nation outside our own borders, is a 
condition of affairs to which American steel manufacturers 
may profitably devote their serious consideration. 



THE GREAT CORN PLANTER PATENTS.— GEORGE W. BROWN, APPELLANT, VS. 
RUFU8 B. GUILD, EXECUTORS, ETC.; AND GEORGE W. BROWN, APPELLANT, 
V8. JAMES SELBY etdl. 

[Appeal from the Circuit Court of the United States for the Northern 
District of Illinois.— October Term, 1873.] 

Bradley, Judge: 

These cases arise upon separate bills in equltvflled In the court below by 
the appellant agalDst George J. Bergen and Frederick P. Sisson, in the 
one case, and James Selby and others in the other case, charglDg tnem, re- 
spectively, with Infringement of certain letters patent granted to the com- 
plainant for Improvements in corn-planting ma hlnes, being reissues of 
previous patents, and praying for an account of profits, for injunctions, 
and for general relief. The defendant In the first named case filed an 
answer, and two amended answer*, setting up, in general, that the com- 
plainant was not the original and first Inventor of the Improvements pat- 
ented to him, but that the same were previously known and used by vari- 
ous other persons named in the answers; and that the r< issued patents of 
complainant were fraudulently obtained ; and they denied that they in- 
fringed the complainant's patents. The pleadtngs in the other case were 
substantially the same. Much testimony having bei n taken, the causes 
were heard together before the Circuit Court. aDd the complainant's bills 
were severally dismissed. These appeals are from those decrees. » The 
principal question in these causes is, whether the appellant was the origi- 
nal and first inventor of the Improvements claimed by and patented to 
n m, or whether he was anticipated therein by other persons named In the 
answers of the defendants. 

As set forth in the bill, the first patent obtained by the complainant for 
one portion of his allegedlnventton and improvement was granted to him 
on the 2d day of August, but antedated the 2d day of February, 1853. This 
patent was surrendered on ihe 16th day of February. 1858, and a new pateDt 
was issued in lieu thereof, upon a corrected specification. This reissued 
patent was also surrenneied on the llth day of September, 1860. and in lieu 
thereof five new patents were issued upon Ave sevt-rai corrected soecifica- 
"Ohs, which new pateDts were numoered, respectively, reissues 1,036, 1 U37 
1.0J8, 1,0.19, 1,010, each one being for a distinct and separate part ol the 
original invention alleged to have been made by the complainant 

On the 8ih day of May. 1855,a patent was granted to the complainant for 
certain improvements on his corn planter, which patent was, on the 10th 
day of November, 1857, surrendered, and a new patent was Issued in lieu 
thereof on a corrected specification. This last patent was also surren- 
dered on the llth day of December, 1860, ana five new patents were issued 
in lieu thereof on fl/e amended specifications, each beiDg for a distinct 
and separate part of tlie Improvements intended to be secured by the 
patent of 1855. The last-mentioned pateats were respectively numotred 
reissues 1,091, 1,092, 1,093, 1.094, aDd 1,095. Joples of all ihe reissued paen/ts 
of both series were annexed to the bill. Upon the taking of proofs ii taie 
cause copies of the two original patents, and of the first reissues thereof 
as well as tne reissued parents onwhlch the bill was iounded, were put in 
evidence, together with full deialled drawings and models of the com- 
plainant's original and improved machines. 

The defendants, In their answer, and tne several amendments thereof 
referred to many machines, patents, and applications for patents which' 
as they alleged, emboaied all the improvements of the complainant's ma- 
chine, aDdantedated thesame. * 

The Supreme Courtreverses the decrees of the Circuit Court and declares 
that the Brown patents are valid and the defendants infringers. The 
following points were held by the Court: 

If an alleged prlpr Invention was only an experiment, never perfected, 
but abandoned, It cannot prejudice a patent for a similar Improvement 
obtalnedby a subsequent Inventor. 

An application for a patent which stands rejected will not, In such a case, 
avoid tne subsequent patent. 

The question of fraud in obtainlnga reissue must be regarded as settled 
by the Commissioner of PateDts in granting it. 

An inventor cannot claim such parts of a machine as another had prevl 
ously devised, and which worked well atter the machine was perfected al- 
though this was not until alter the other had perfected his. 

But he may claim them In a new combination of them with devices of his 
own which result in a useful machine. 

If a patent describes the invention as embodied In a cheap and rude 
form, this will not relieve those who construct the machine wiih more 
expensive fixtures from the charge of infringement, however useful tnev 
may be. 

The summary of the patentee's claim, usually annexed to the specifica- 
tion, admits that all that Is not included Is old, and it Is a sufficient com- 
pliance with the lawrequlrlng tne new to be distinguished irom the old. 

A claim for '■mounting the attendant upon a seed-planting machine in 
in such a position that he can see the marks made on the grounu and 
operate the dropping of the seed accordingly" is void as a claim for a 
result irrespective ot the means of accomplishing it. But If qualified by 
the words '-substantially as herein set lorth," and the means are described 
in the specification, It Is no longer open to the objection. 

A patent Is void which Claims substantially the same thing which is 
claimed oy the same party In a prior patent. 

A peg or stop, to prevent the rear part of a machine from tipping so far 
as to a limp the driver on the ground, is too frivolous a device to be re- 
gardedas an invention, and a patent for it is void. 



Recent WalklnglFeats. 

A walk of thirty-two miles, in seven and a half hours, 
from New York city to Bronxville, N. Y., and return, was 
lately performed by James A. Crozier. The wager was $250, 
and eight hours time was allowed. 

E. P. Weston lately completed in this city his third at- 
tempt to walk 500 miles in six days. On the second day, 
after about 200 miles had been walked.one foot was attacked 
with erysipelas, and he had to rest for a day for treatment. 
At the end of the six days he had walked 346 miles. 



The New York Christian Intelligencer says : Among all 
our exchanges, none is valued more highly than the Scien- 
tific American. We never open its pages without finding 
something useful, instructive, or entertaining to reward us 
for so doing. It is a most valuable educator to youth ; while 
to those who have a practical advanced knowledge of mat- 
ters relating to art, science, mechanics, chemistry, and manu- 
factures, it is an invaluable aid, keeping them thoroughly 
posted on whatsoever is doing, or has been accomplished, in 
those important branches. 



NEW BOOKS AND PUBLICATIONS. 

The Transit of Venus. By George Forbes, B. A., Profes- 
sor of Natural Philosophy in the Andersonian University, 
Glasgow. With Numerous Illustrations. New York : 
Macmillan & Co., 21 Astor Place. 
This work gives a most lucid explanation of the expected observations 
of the transit, pregnant as it is with results of the highest Importance to 
physical science. The particulars of the various parties of observation 
and the engravings of the instruments, many of which latter are especially 
designed for this occasion, are replete with Interest, and will repay the 
student, as well as the general reader, for a careful perusal. 

A Fourth Catalogue of Double Stars, giving Forty- 
Seven Double Stars Newly Discovered by S. W. Burn- 
ham. 
In December, 1873, Mr. Burnham published his third catalogue of the 
double stars, and shortly afterwards followed up with the present publica- 
tion, first given to the public in the June issue of the Royal Astronomical 
Society's " Notices." Mr. Burnham's observations were, in all but one in- 
stance, made with a 6 inch Clark reflector, the exception being tau Orionis, 
a star so distant that the 18% Inch refractor of the Dearborn Observatory 
was necessary to reveal Its duplicity. 

The American Educational Annual, a Cyclopaedia or 
Reference Book for all Matters Pertaining to Education. 
Volume I., 1875. New York : J. W. Schermerhorn, 14 
Bond street. 
A valuable book of statistics, carefully compiled and well arranged. 



Inventions Patented. In England for Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From September 18 to September 28, 1874, inclusive. 
Anvil Bed.— A. Hitchcock, New Toik city. 
Electric Alarm.— A. S. Howe-', Utlca, N. T. 
Heating Feed Water, etc.— ft. Berryman (of Hartford, Conn.),Newcas- 

tle-on-Tyne, England. 
Horseshoe.— R. F. Cooke, New York city. 
Knitting Machine.— J. Bradley, Lowell, Maes. 
Making Asphaltcm Mastic— R. Skinner, San Francisco, Cal. 
Making Gas.— F. H. Elchbaum, Detroit, Mich. 

Ordnance, etc.— R. R. Moftatt (of Brooklyn. N.T.), Liverpool, England. 
reveebeeatoby fubnace.— E. Heillgendorfer, Eureka, Nev, . 
Telegraph.— M. Gaily, Rochester, N.T. 
Tilting Coal Wagons, etc,— J. W. Upsan.Tallmadge, Ohio. 
Weaving Fringe Headings. -J. T. O'Erien et al., Brooklyn ,N.y. 
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Improved Tobacco Press. 

James M. Gaston, New Albany, Ind.— This Invention consists of the 
molds and follower for pressing tobacco Into plugs, arranged between 
upper and lower rollways, slightly converging, and provided with means 
for forcing the mold and follower along, and wedging them powerfully to- 
gether between said rollways. There are cross partitions between the 
ends of the molds, contrived to recede before the ribs of the follower 
and thus allow said ribs to extend the whole length of the group of molds 
whereby the necessity of fitting the ribs accurately to the molds, which 
would otherwise exist, Is obviated; and moreover It allows of Bhifting the 
molds for making plugs of different lengths, and employing the same ribs 
with molds of any leDgth. A contrivance of the end partitions Is added 
for removing them and the mold bottoms and sides, for changing them 
to any required length. The inventor has furnished us the figures In deta 
of the capacity of his machine for making plug tobacco, of various sizes* 
In one day. We have not room for his statements; but If they are ac- 
curate (which we do not doubt), his invention Is very important to the to- 
bacco manufacturers. We shall probably publish engravings of the press, 
with detailed descriptions, In a few weeks. 

Improved Fire Arm. 

James B. Thomas, Montgomery, O.— This invention consists in attach. 
Ing to fire arms of any size or kind a measuring Instrument by which the 
exact distance of an object may be quickly and accurately obtained, the 
army officer or the sportsman being thus enabled to make the precise 
allowance for the rise or fall of^projectlle that characterizes his fire arm at 
varying distances. The surveyor or backwoodsman can also thus conve- 
niently carry on his shoulder his means of defence and a perfect instru- 
ment for measuring regularly shaped sections of land. 

Improved Car Pusher. 

Edward Little, Alva S. Bailey, and Frederic L. Clarke, Paxton, 111., as- 
signors to Edward Little and Alva S. Bailey.— This is an Improvement on 
the car pusher for which a patent has been granted to Alva S.Balley» 
under date of June 3, 1873, so that the car sill may be held firmly, without 
possibility of detachment, during the forward motion of the car, while the 
clutch part gripes firmly the rail and slides readily along the same with 
the motion of thecar. The invention consists, first, in providing the upper 
end of the slide beam with a pivoted sill clamp, which is readily adjusted 
to every thickness of car sills; and, secondly, in an improved spring rai 
clutch applied to the lower end of the main beam. 

Improved Fertilizer Distributer aud Seed Planter. 

Mark Cooper, Greenville C. H.,S. C— This is an improved machine so 
constructed as to.open a deep furrow, grind and distribute a fertilizer in 
said furrow, and cover It with soil. It also opens a shallower furrow above 
the fertilizer, distributes the seed in the furrow, and again covers it with 
soil. 

Improved Miter Box. 

Edwin Knock. Vermont, 111.— This Invention relates to boxes for guiding 
the saw in sawing miters and other angles in doing woodwork of various 
kinds. An adjustable plate Is moved toward or from a main plate by 
suitable mechanism, according to the width of the piece to be sawn, 
and may be adjusted to saw at any angle from aright angle to almost any 
other desired. 
Improved Iron Ship Builder's and Boiler Maker's Gaffe. 

JamesMcPhall, Ellis, Kan.— Two guide rods have a gage head sliding on 
them, fastened by means of a plate and hinged clamp. A slotted hole gage 
is held on the rods, having aflxed hole and a slide plate also with a hole. 
The holes may with ltbe adjusted to any desired distance from each other. 
The boiler plate Is secured against the previously adjusted guide, so as to 
bring the lap edge In position to have the location of holes determined by 
the hole gage. The movable plate Is moved to or from the gage hole, and 
the whole Instrument Is then moved along the lap edge until the hole In 
said plate comes where the gage hole had been, and thus the places for 
hole after hole are Indicated at uniform intervals. 

Improved Pile Cutter. 

Isaac E. White, Brooklyn, N. T.— In this Invention, the saw frame Is 
made Independently adjustable In a shifting frame, so as to permit the 
adjustment of the saw shaft or of the frame, or of both. 

Improved Track Clearer. 

Thomas C. Churchman, Sacramento, Cal.— A scraper raises the snow 
from directly over the rails and delivers it to a vertical rotary cylinder, 
whereon are fixed strong spiral flanges, which, being turned from the cen- 
ter of the machine outward, beat the snow off at the sides, and at the same 
time screw It upward, so as to pack It into the sides of the cut when the 
snow is as deep as the hight of the cylinders, or throw it to the top when 
not so high. The cylinders are hollow, perforated in the shell, and have a 
steam pipe entering the interior chamber through the top journal, for de- 
livering steam to heat them. Belowthe scraper Is a perforated pipe re- 
ceiving steam from the boiler through conducting pipes, to heat the scra- 
per for softening the snow. 

Improved Fare Box. 

Cassius M. Cooledge, Rochester, N. Y.— This box Is designed to be car- 
ried by the collector to the passengers, who are to deposit the exact fare 
therein. Glass In the side and top enables the collector to see that the 
passenger deposits the proper amount . The money Is placed upon a wing 
through an opening and slides to a lower compartment, being allowed to 
do so by the conductor turning a handle and so moving the partition. By 
the same operation a bell Is caused to ring. 

Improved Potato Digger. 

Paul Dennis, Schuylerville, N. Y., assignor to himself and David Craw, 
same place.— The plow is placed In a diagonal position, and Its ends are 
inclined so as to be parallel with the length of the machine. The rear end 
of the plow is provided with a guard, to prevent the potatoes and soil from 
passing off at the same end, and the forward end also has a guard for the 
same purpose. The lower side of the plow Is made nearly flat, and In Its 
rear part is a longitudinal T groove, In which works a bar, to which are at- 
tached fingers. The throw of this shaker bar is to be adjusted as the con- 
dition of the soil may require. A lever, operated by the driver from his 
seat, operates a shaft to which Is attached two cams, which, when the free 
end of the lever lsmovedto the rearward, press down upon the axle, and 
thus raise the frame and Its attachments, throwing the machine out of 
gear. To the shaft is also attached a hook, which, when the free end of 
the lever is moved forward to allow the frame and its attachments to move 
downward to throw the machine into gear, will pass around and beneath 
the axle, and lock the frame in place. 

Improved Adjustable Pitch Board. 

Joseph Noll, Poughkeepsle, N. Y.— This pitch board Is made of metal, 
with sliding and slatted sides. It is arranged in such a manner that the 
pitch and width of tread may be adjusted along the slatted sides of a rec- 
tangular corner piece, and set rigidly, by suitable clamping screws and 
connecting pieces, to be readily used on either side. 

Improved Lawn Mower, 
AlvahP. Osborn, Seneca Falls, N. Y., assignor to Eugene A. Rumsey, 
same place.— The stationary cutter or cutter bar is provided with curved 
and projecting guards that prevent the grass from getting beyond the ends 
•f the knives before it is cut. In order conveniently to adjust the cutter 
with respect to the rotary knives, it Is pivoted to the head, and fastened 
at the upper end of the guard by a screw bolt and nut. 

Improved Car Coupling. 

George D. Burton. New Ipswich, N. H.— There is a socketed bufler and a 
solldheaded one for entering the socket. The former Is bell-mouthed, so 
that the latter will enter readily for self-coupling; and it has vertical 
shoulders just Inside of the mouth for locking the solid buffer after enter- 
ing the socket by means of notched pawls which are pivoted to side re- 
cesses just behind the head. The forward ends enter freely, and have 
springs to push them out as soon as the notches pass the shoulders. To 
unfasten the pawls, they are connected by a cord with a shaft extending 
up to the platform or to the top of the car, and arranged to turn for wind, 
ing the cords on and off. 



Improved Revolving Harrow. 

HHenry N. Dalton. Pacheco,CaL— Mechanism Is provided which causes the 
rollers to revolve uniformly; and as the harrow is drawn forward, one roll- 
er will be revolved by the revolution of the other roller, so that they will 
stir the soil evenly. Levers enable the harrow to be adjusted to work at 
any desired depth in the ground, or to be raised away from the ground for 
convenience In passing from place to place. 

Improved Mechanism for Propelling and Steering Boats. 

Andrew J. Emmons, New York city.— This Invention consists of a ver- 
tically adjustable cylindrical compartment at the stern of the boat, which 
is rotated by a lever or tiller, and provided with a steam cylinder for ro- 
tating the screw shaft, supported in bearings connected to the compart- 
ment. The lever maybe geared In any suitable manner, and the boat 
jointly propelled and steered by means of the screw. For entering locks 
orfor other purposes the compartment may be turned under a full right 
angle from Its exact position, and thereby the screw carried to one side, 
being protected against Injury In this position. 

Improved Current Wheel. 

Michael McCarty, Pueblo, Col. Ter.— This Invention consists of a current 
wheel arranged at the outside of a float which is arranged in a slip In the 
river bank, or between two piers at right angles to the current, so that It 
can be floated out to extend the wheel Into the current, and back to with- 
draw it therefrom, for stopping and starting the wheel, and regulating it 
to the foree of the current. A full description and illustration will be 
found on page 223 of the current volume of this journal. 

Improved Aerial Propeller Wheel. 

Lewis A. Boswell, Talladega, Ala. —This is an aerial propeller wheel In 
which the fans are mounted horizontally on a hub of a vertical axis, so as 
to revolve on their own axes Independently of eachother. An arm moves 
against a stationary cam and turns the vanes edgewise tojthe wind at the 
time of beginning the return movement, so as to offer little or no resist- 
ance while going backward, and a spring and chain are combined with each 
Vane arm in such manner as to turn the vane back so as to take the wind 
when the vane begins the forward movement, at the moment the arm es- 
capes from the cam. 

Improved Machine for Welding Together Sections of Tubing. 

James Sadler, New York city.— This machine Is for welding boiler tubes 
when they are to be repaired by attaching pieces of tubes to their ends. 
It consists of two short cylinders on the ends of two rotating shafts. The 
tube is welded between the said rotating cylinders. The upper cylinder Is 
made adjustable and governed by a pressure lever and spring attached to 
an adjustable bracket. 

Improved Seed and Fertilizer Sower. 

James Codvllle, Woodstock, Can.— ihe Invention consists of a hopper 
conveying the seed to the sliding seed-dropping bar, to which motion is 
Imparted by the supporting wheels, intermitting pinion, and crank rod, 
jointly with pivoted weighted elbow pipes. Said sliding seed bar has feed 
cups for regulating the quantity of seed, and feeding It to the swinging 
elbow pipes thereon for distributing the seed or fertilizers broadcast over 
the ground. 

Improved Car Coupling. 

Howard Daniels, Morley, Mich.— This Invention consists of a rest for the 
lower end of the coupling pin In advance of its hole In the drawhead, a 
Httle shoulder In front of the hole, and a spring rest on the front of the 
car above the drawhead. The whole is so arranged that the pin, being set 
on the rest for the foot and leaning against the spring rest, will be thrown 
Into the hole to fall and secure the coupling link self-actlngly as soon as 
the buffer is pushed back against the spring under the car by contact with 
the car to be coupled. 

Improved Lubricator. 

Joseph W. Rsed and Martin V. Osborn, Kalamazoo, Mich.— This inven- 
tion relates to providing air openings in connection with a discharge pipe 
and regulating cock or plug ; and also to a non-heat-conducting substance 
Interposed between the case or cylinder and its lining. When the plug has 
been turned for lubricating, the oil descends Into the cylinder by its own 
gravity as the plug Is turned to open the ports and bring the air passages 
to register with each other to admit air to the cavity. 

Improved Heating Stove. 

Anna Wheeler, Brownvllle, Neb.— There are two hot air chambers on 
opposite sides of the fire chamber, from which the hot air Is led away for 
heating different rooms. The air enters these chambers Jrom heaters or 
flues located on the sides, and, to some extent, over the Are, so as to make 
very direct application, and through pipes, partly at the sides and partly 
under the flre. The chambers are divided horizontally by a partition, and 
the alrfrom the lower portions, which are more exposed to the heat than 
the upper portions, is allowed to pass directly Into otherchambers through 
openings. There are two sets of pipes, each receiving the air from one 
heater, and conducting it down and through the flre chamber to the hot 
air chamber of the opposite side. The partitions separating the chambers 
have a hole with a damper, to be opened or closed at will, to pass the hot 
air from one to the other, as may be required in different cases ; and the 
escape passages have dampers to regulate the escape of heated alr t 
whereby it can be directed into conducting pipes. 

Improved Water Wheel. 

Abisha B. Renlff, Bingham's Mills, N.Y.— In this turbine wheel, the wate r 
Is admitted through a horizontal annular stationary chute rim to a horizon- 
tal annular bucket rim of the wheel. The buckets are arranged radially to 
the axis of the wheel between two circular plates which converge from the 
top downward a third, or a little more, of the width, andthen contlnuepar- 
allel to each other to the bottom, either with or without converging side 
plates to the chutes. The buckets Incline forward about one third of their 
length, and backward the rest of their length In straight lines. 

Improved Toy Dart. 

Edwin B. Morgan, Paterson, N. J.— This Is a dart to be thrown by a spring 
connected to the handle by an elastic cord, which serves both for the said 
spring for throwing the dart and for a recoil spring to return It to the ope- 
rator, and thus to save running for the dart each time It is thrown. The 
object is to provide an entertaining toy for children. 

Improved Car Axle and Bearing. 

John Bailie, Milwaukee, Wis.— This Invention has for Its object to im- 
prove the construction of the axles and bearings of cars, locomotives, and 
other vehicles In such a way as to prevent lateral motion in said vehicles* 
and the consequent end friction and wear of said axles and bearings. The 
Invention consists In the combination of two parts, one an axle arm having 
a peripheral concavity formed longitudinally upon the arc of a circle, and 
the other a hearing block, the under side or wearing surface of which Is 
longitudinally convex correspondingly. 

Improved Portable Screen. 

Henry L. Leach, New York city.— This invention consists of a box frame 
placed on wheels, which is provided with an inclined adjustable screen, 
and with hinged and detachable doors at the rear eud for getting at the 
dust, and emptying the same, as required. An illustrated description of 
this device will shortly appear in our editorial columns. 

Improved Pruning Hook. 

Edward E. Stedman, Ravenna, Ohio.— The blades are made of a single 
piece of steel, which is bent in the # center at right angles for the space of 
one Inch, to allow It to be attached to the end of the handle. The two cut- 
ting edges face each other, thus allowing the pruning hook to be worked 
up or down, or by pushing or pulling. The blades are parallel to the staff 
or handle, but In different planes, and have a curved edge. This arrange- 
ment adapts the Implement for use In such a manner as to often prevent 
slipping at the commencement of a downward Gut. 

Improved Letter Box. 

William D. Dann, Phoenix, assignor to Wells M. Peck, same place.— This 
invention consists of the application of a signal bell to a drop letter box, 
together with contrivances by which the cover of the orifice through which 
t he letters are dropped Into the box will be made to cause the bell to strike 
when the cover is moved to open the orifice for dropping the letters in, and 
thus give notice of the arrival of the mall. 



Improved Device or Turning Locomotive Crank Pins. 

Andrew J. Schlndler, Hornellsvllle, N. Y.— This 13 a tool carrier, called a 
quartering tool, mounted on a boring bar, which Is arranged in such rela- 
tion to the center of a lathe for turning and boring locomotive wheels 
ihat, when the wheel Is centered in the lathe, the quartering tool will, by 
being revolved and fed along by the boring bar, turn off the crank pin 
exactly parallel with the axis of the wheel. This is done whether the 
wheel Itself be true or not. 

Improved Combined Desk, Seat* and Table. 

David Francis, Birkenhead, England.— In constructing this article of 
furniture to serve several uses, the standards are made of wrought Iron 
welded and riveted together. A bar of extra strength Is Inserted In th e 
upright portion of the back, to give greater strength, and to form a 
knuckle, to which a movable top Is hinged. The movable tap Is furnished 
with plates formed In L iron, with ratchet and tongue, the latter riveted 
on. Plates are secured to the top by four strong iron screws, and to the 
standards by a bolt running through the said knuckle, a longitudinal slot 
being provided at the end of the tongue. The bolt has a headat one end 
and is secure at the other by means of a split pin, with ends turned round 
the bolt. By means of the longitudinal slot at the end of the tongue, the 
top can be moved to any angle, and secured In position by means of the 
teeth and ratchet. The seat Is secured to each standard by flat round- 
headed bolts and nuts. To make the desk and seat more rigid, and freer 
fromrocklng, stays arefixedto the under side of the seat, and secured to 
the standard by bolt and nut, and to the seat byboltandnut and strong 
Iron screws. 

Improved Ticket Clasp. 

Hermann Liicke and Philipp Briimmer, Worcester, Mass.— The clamp Is 
formed by bending and doubling over an extension of the main plate. A 
spring, which curves over the clamp, latches In the hook, which secures 
the device to the clothing, and protrudes through the clamp. A point is 
cut from the clamp, which extends through an orifice in the plate to punc- 
ture the ticket, and prevents it from being withdrawn. There Is also a 
spring hook, at the lower end of the main plate, upon which baggage 
cheeks and similar articles may be safely confined. A pencil holder Is be- 
sides added, it being a lateral extension of theplate,bent In a circle to form 
an eye and hold the pencil by friction. A thread cutter Is provided, formed 
of a piece of metal, separate from the plate, but attached thereto by means 
of solder, having a curved slot therein. In the slot Is flxeda steel blade. 
The thread to be cut Is forced down Into the acute angle of the opening, 
and Is severed by Its contact with the edge of the blade. 

Improved Reciprocating Winnower. 

Henry Keller, Sauta Center, Minn.— This invention relates to Improve- 
ments in the reciprocating winnower or fanning mill patented by the same 
Inventor under date of June 24, 1873, by which the grain may be separated 
as to fineness and delivered directly to suitable measures, and also the 
whole mill stiffened and braced in a more perfect manner. The present 
device consists mainly In trie arrangement of spouts supported in the 
frame below the fan box for delivering the winnowed grain in connection 
with the lower separating screens supported in the shoe, and provided 
with spout-connecting guide straps. The grain is thus continuously and 
steadily separated from the chaff, assorted as to fineness, and fed to the 
receiving measures. 

Improved Ditching Machine. 

Jordan W. McAllster, WoodSon, 111.— The ditching wheel Is made with 
three or more flanges upon its face. The central flange is attached to the 
center of the outer ends of the spokes. The tyres are then put on, and 
afterward the side flanges. This construction leaves the face of the whee 
entirely smooth, so that the plows or scrapers will encounter no obstruc- 
tions in removing the soil from said wheel. In bearings In the front verti- 
cal bar of the frame, works the rear end of the draft shaft, the forward 
part of which passes between four vertical angle Iron posts of an upright 
frame. To the latter is bolted a horizontal plate, which is slotted to cor- 
respond with the space between the posts of the frame, so that the shaft 
maynot he obstructed in its up and down movement. The forward part 
of the plate passes through a slot In the bolster, and has four pairs of frlc. 
tlon wheels pivoted to It, which rest against the front and rear sides of the 
said bol3ter. The plate aud vertical frame may be moved laterally, to keep 
the ditching wheel In line with the ditch, should the bolster, axle, and 
wheel deviate from said line. The ditching wheel may be raised from the 
ground for passing out of and into the ditch, for turning, and for passing 
from place to place. Suitable mechanism, governed by a lever, enables the 
ditching wheel and Its frame to be inclined to one or the other side to keep 
them vertical should the surface of the ground, and consequently the bol- 
ster plate and frame, be Inclined. 

Improved Skate. 

Reginald H. Earle, St. John's, Newfoundland.— In this device there are 
slotted pieces penned to the foot plate, which are pushed apart or drawn 
together to grasp the boot by a suitably pivoted lever acting upon a longi- 
tudinal plate through inclined slots, In which projections on the flanged 
grasping arms pass. The fastening apparatus on the heel Is operated by 
moving a screw In the shank of the skate ; and the entire mechanism is 
suchthatthe skate may be easily adjusted or removed without requiring 
the use of an extra key or wrench. 

Improved §val Lathe for Finishing Hats. 

Carlos W. Glover, Danbury, Conn., assignor to the Tweedy Manufacturing 
Company, same place.— There is a hollow arbor, the journals of which re- 
volve In uprights, and which carries a fly wheel. The ends of a crosshead 
work In bearings formed in the fly wheel, and to It is attached a spindle, 
which passes longitudinally through the hollow arbor, and Is made smaller 
than the cavity of said arbor, andtaperlng,so that it mayhave an oscil- 
lating movement therein. The end of the spindle has a screw thread cut 
upon It to receive the hat block. The screw thread also carries a crank 
arm, the Crank pin of which enters a hole In a ring, which fits Into, and 
works in, a ring groove in a plate. With this arrangement, when the crank 
Is In a vertical position above the spindle, as It moves through the first 
quadrant, the spindle moves downward, bringing the center of the spindle 
Into line with the center of the hollow arbor. As the crank moves through 
the second quadrant, the spindle moves upward, and again moves down 
ward through the third quadrant, and upward through the fourth quadrant 
having thus two upward and two downward movements during each revo 
lution. The eflect of this Is to keep the upper side of the work always In 
the same horizontal plane. 

Improved Brake for Steering Wheels. 

John P. Gelsler, Dubuque, Iowa.— A swinging bar Is so arranged as to he 
pressedby a lever, through the medium of a triangular block, against the 
rim of the wheel. When the pilot presses with his foot on a treadle, the 
long end of the lever will be raised and the brake will be applied. The 
amount of pressure which he thus applies determines whether the whee 
is to be suddenly stopped or simply retarded. The back motion of the 
lever Is produced by a spring. When the brake Is applied, the opposite 
side of the rim of the wheel bears against the end of a timber, which pre- 
ventsthe straining of the wheel and adds to the friction and power of the 
brake. The parts of this brake are duplicated to allow the pilot to stand 
either to the right or left In operating the wheel. 

Improved Life Rait. 

Bernard Almonte, Great Barrlngton, Mass.— This raft is composed of 
four, more or less, sections, hinged to each other and to a central keel, and 
made of planks. Each section Is provided with a keel, and on each side of 
each keel Is an air chamber of waterproof material, These sections, being 
thushlngedtogether and to the keel, fold up when not In use. Latches 
hold the sections on the same plane, so that they form a broad platform 
when on the water. When launching the raft, one of the sides is let loose 
from the davit hook, allowing it to unfold and hang by the side of the ves- 
sel, where the latches are ad justed so that, when It is launched, It is ready 
for use . 

Improved Harrow. 

Martin McNltt, Mound Station, 111.— In this Invention, the teeth, of the 
rear bar of the series are adapted to assume an angle or position dlfferen t 
rom the teeth of the other bars. The result is that the teeth of the rear 
barmay be set at different angles, and hence be brought Into action even 
£hen the others are out of action altogether. 
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S.I.Cotton Seed to sell, box 28, Lake City,"Fla. 

The City Council of Green Castle, Ind., wish 
to receive proposals for putting down an artesian well. 
Bore to be 8 inches, and from 6 to 1600 feet deep, through 
Limestone Rock. Would also lite to correspond with 
parties putting up water works. Address Alvah Brock- 
way, Committee, Green Castle, Indiana. 

Situation Wanted — Steady, middle-aged, 
Practical Mechanic, Bobbin Spool and Tool Maker, Ma- 
chine and Hand Wood Turner. Familiar with business, 
L\ E. Book Keeping, and the Control of Labor. T. 
Henry "Van Elper, 76 Marshall St., Paterson.N. J. 

Oilers for Machinery and Shafting — are reli- 
able— $1 per doz ^Sample sent f or 15 cts. S. F. Burgess, 
West Morris, Conn. 

The Varnishes and Japans of the London 
M'f'g Co. compare favorably in price with, andare unex- 
celled In purity, durability, and color by, any first class 
houses in Europe or America. Hyatt & Co., office 246 
Grand St.. New York ; Factory, Newark, N. J. 

Patent for Sale — The best Burglarproof 

Door Lock In the world. F. Gyss, 196 Greene St., N. T. 

A small sum will buy a Newly Patented 
Monopoly. Address Jamer & Jacobs, 84 John St., N. Y. 

For Sale— Excellent Chucking Lathe, 50 
in, swing. Price $275. Forsalth & Co., Manchester, ^'.H. 

Bartlett's Boulevard,Street,and Park Lamps 
excel all. Park size, $3; Street, $5; Boulevard, $6. 50 . 
Reflectors, $1 to $3 each; old style square Lanterns' 
from $3. 50 upward, according to quality. General De- 
pot, 569 Broadway, corner Prince St., New York. 

Chester's Boiler Scaling Solution and Com- 
pound. Send for circular. Office 257 Broadway, N. Y. 

New Stiles' No. 4 Geared Press, Cheap. — 
J. S. Newell & Co., 53 Haverhill St., Boston, Mass, 

To Manufacturers and Amateurs — Solutions 
for covering all kinds of metals with different metal, 
either by Electro Plating or chemical process, always on 
hand, with reliable direction for use. Address Alb. 
Lovie, 222 N. 4th St., Philadelphia, Pa. 

Patent Chemical* Metallic Paints— Mixed 
ready for use. 50 cts., $1, and $1.50 per gal. Eng. Roof 
Paint, ground In oil, 50 cts. a gal. Liquid Slate Roof 
Paint, 75 cts. a gal. New YorkCityOil Co, Sole Agents, 
116 Maiden Lane, New York. . 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

Responsible parties, who wish light ma- 
chinery manufactured, cast or malleable iron preferred, 
please address E. Mann & Son, Mllford, Mass. 

The Improved American Governor. Send 
ornew catalogue. C. A. Conde" &, Co., Philadelphia, Pa. 
Scale in Steam Boilers. — I will remove and 
prevent Scale In any Steam Boiler, and make no charge 
until the work Is found satisfactory. Geo. W. Lord 
Philadelphia, Pa. 

New Iron Ore and Dry Quartz Pulverizer 

s unequaled ! F. Alden, Patentee, Pittsburgh, Pa. 

Engines 2 to 8 H.P. N.Twiss, New Haven, Ct 

First Class Tools and Tool Chests. For 
descriptive circular, address J. T. Pratt & Co., 53 Fulton 
St., New York. 

Matson's Combination Governor sold under 
full guarantee. Address Matson Bros., Moline, 111. 

Steam and Water Gauge and Gauge Cocks 
Combined, requiring only two holes in the Boiler, used 
byall boiler makers who have seen It, $15. T.Holland 
&Co.. 62 & 64 Gold St., New York. Send for catalogue. 

Millstone Dressing Diamond Machines — 
Simple, effective, economical and durable, giving uni- 
versal satisfaction. J. Dickinson, 64 Nassau St. ,N.Y. 

Babbitt Metals — For the best, s^nd to Co. 
nard & Murray, Iron and Brass Founders, 30th & Chest, 
nut Sts., Philadelphia, Pa. 

The New York Tribune now takes rank as the 
first newspaper in the world. —Bingham ton, N.Y., Times. 

For the best Cotton Cans and Galvanized Fire 
Pails, address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes 
and drill Lathes, address Star Tool Co., Providence, R.I. 
For Inventors — A Practical System for the 
Sale of Patent Rights. Approved by " Scientific Ameri- 
can" and the " American Artlzan. " Tells how to make 
money on Patents. Send for explanatory circular, 
S. S. Mann & Co., Baltimore, Md. 

C. B. Cotton & Co., Agents for the Sale of 
Patents, West Gorham, Maine. Established Six years. 
This Firm is reliable and well worthy of confidence, and 
possesses superior facilities for the Sale of Patents. The 
Records of the Patent Office show that they have paid 
as high as Seventeen Thousand Dollars for an ordinary 
Patent. Patentees will find It for their Interest to em- 
ploy this Agency In the Sale of their Inventions. 

For the Beet Portable Engine in the world, 
address Baxter Steam Engine Co., 18 Pars Place, N. Y. 

Eames Patent Molding Machines for Metal 
Castings. Saves fully one third In cost of labor of mold- 
ng, and secures better work than the ordinary method. 
For Circulars, address P. & F.Corbin, New Britain, Conn. 

Small Portable Engines, 2 to 12 H.P. Send 

or Prices & Catalogue. Tully & Wilde, 20 Piatt St.,N.Y. 

For Durkee Saw Mills, address the Manu- 
facturers, T. R. Bailey & Vail, Lockport, N. Y. 

Johnson's Universal Lathe Chuck. Address 
ljambertville Iron Works, Lamoertville, N. J. 

Beet Philadelphia Oak Belting and Monitor 
Stitched. G. W. Arny, Manufacturer, 301 & 303 Cherry 
St., Philadelphia, Pa. Send for new circular. 

Direct Steel Castings — Solid and Homoge- 
neous. Cohesive Power four times greater than Cast 
Iron. An Invaluable substitute for expensive forglngs, 
or Iron Castings requiring great S-trength. For circular 
and price list, address McHaffee Steel Co., cor. Evelina 
and Levant Sts.. Philadelphia, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps. The Best and Cheapest. Send for Circular 
& price list toPhila. Hydraulic Works, Evelina St.,Phlla. 

Shafting, Pulleys, and Hangers at the low- 
est prices. D. Frlsbie & Co., New Haven, Conn. 

Tingue, House & Co., 69 Duane St., N. Y. 
Manufacturers of Machine Blanketing, Felts, and Cloths 
Endless or in piece, for Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, Calico Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of liquids. Sample sent on application. 

Double- Acting Bucket PJunger Steam Pumps, 
Manuf'd by "Valley Machine Co., Easthampton, Mass. 
N. Y. Store, 45 Cortlandt St.; Phila. Store, 132N. 3rd St. 

Hydraulic Presses and Jacks, new and se 
cond hand. Lathes and Machinery for Polishing and Buf- 
fing Metals. E. Lyon % Grand Street, New York. 

Deane's Patent Steam Pump — for all pur- 
poses—strictly first class and reliable. Send for circular. 
W, L. Chaie & Co., 95 & 87 Liberty St., New York. 



For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
1 orllthograph, etc. 

Mining, Wrecking, Pumping, Drainage, or 

Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, inside page. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Buy Boult's Paneling, Moulding, and Dove- 
tailing Machine. Send for circular and sample of work. 
B. C. Mach'yCo., Battle Creek, Mich. .Box 227. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co ., 98, 95, 97 Liberty Street. New York . 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 

Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars — The Tom Thumb 

Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
£ey and wires. Neatly packed and sent to all parts of 
she world on receipt of price, F. C. Beach & Co. ,263 
Broadway ,New York. 

All Fruit-can Tools,* erracute,Bridgeton,N. J' 

Peck's Patent Drop Press. For circulars, 

address Mllo, Peck & Co,, New Haven, Conn. 

Small Tools and Gear c Wheels for Models. 
List free. Goodnow & Wlghtman,23Cornhill, Boston, Ms. 

The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power In 
the United States. Send for circular. W. L. Chase & 
Co., 95 & 97 Liberty St., New York. 

.Portable Engines, new and rebuilt 2d hand, 

a specialty. Engines, Boilers, Pumps, and Machinist's 
Tools. I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality — 
Whitlnsvllle Spinning Ring Co., Whltinsville, Mass. 
Send for sample and price list. 

Mechanical Expert in Patent Cases. T. D. 

Stetson, 23 Murray St., New York. 

Gas and Water Pipe, Wrought Iron. Send 

for price list to Bailey, Farrell & Co., Pittsburgh, Pa. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

The "Scientific American" Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price 15. F. C. Beach & Co., 263Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews* Bro.,414 WaterSt.,New York. 

Steam Traps and Inj ectors on trial ; 3 Good 
Steam Pumps— cheap. A. G. Brooks, 422 "Vine Street, 
Philadelphia, Pa. 

Second Hand Portable and Stationary En- 
gines and Boilers, Pipe, &C„ for Sale cheap. Address 
Junius Harris, Tltusvllle, Pa. 
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C. H. does not send his name and address. 
—J. G. can bend sleigh runners by following the direc- 
tions on p. 43, vol.'.30.— C. K. will find recipes for water- 
proof glue on p. 379, vol. 30;for polishing Iron andsteel 
on p. 133, vol.31.— H.C. K. will find a description of ice- 
making machinery on p. 243, vol. 30. Pure butter needs 
noartlflcialcolorlng.— F. CM. will find Instructions 
concernlnglnductloncolls on pp. 215, 218,363, 378,379, 
vol. 30. 

(1) T. S. K. asks : What will be the proper 
size of a boiler for a cylinder 1^x3 Inches, and what 
will be the size of^the flues for such a boiler? Of what 
plate should it be made, and what amount of horse 
power will It give ? A. You do not give sufficient data. 

Will calcined plaster be fit .for cores for small cast- 
ings? A. Yes, 

Will white metal wear as well, for a small engine, as 
? A. Yes. 



(2) J. C. S. asks: Given the diameter of a 
circle, how can I find the length of a chord that will 
cut oft one third of the area ? A. The chord Is about 
0-961 of the diameter. 

(3) H. W. asks: 1. Of what size and how 
set shoulda boiler be to run an engine of 1 Inch bore by 
2 l A Inches stroke at SCO revolutions perminute at 15 lbs. 
on the square Inch ? A. "Vertical boiler 12 Inches In di- 
ameter^ feet long, with 6 tubes, 1% Inches In diameter. 
Set It upright, with fire underneath, and casing around. 
2. How thick should It be to hold 45 lbs. steam? A. 
One eighth of an Inch. 3. Of what size should the safe- 
ty valve be ? What should be the distance between the 
notches, each notch denoting 5 lbs. ? A. One quarter 
Inch diameter. Distance between notches depends up- 
on the weight. 

Howmuch steam will one gallon of water produce if 
confined In the same space ? A. One gallon. 

(4) G. E. asks : I wish to construct a small 
steam engine to run on a lathe of 7 Inches swing. How 
largea cylinder will be necessary? What should be the 
area of ports ? What shouldbe the dlameterand weight 
of fly wheel ? What proportion should the connecting 
rod have to the length of stroke ? A. Make the engine 
to develope about % horsepower. Ports 1-20 area of 
piston. Fly wheel, 6 miles diameter; weight, 15 lbs. 
Connecting rod,from2>£ to 3 times length of stroke. 

Is there any work published for amateurs or others 
on the construction of small engines ? A. There Is no 
such book ; but you will find many valuable hints and 
suggestionsin back numbersof the Scientific Amer- 
ican". 

(5) B. R. asks : 1. What is meant by lap 
and lead of a steam engine, and what Is the proper 
method of setting a slide valve? A. Consult Auchln- 
closs on "Link and "Valve Motions." 2. What power 
would a high pressure engine of 16 Inches cylinder by 30 
Inches stroke, at a pressure of 60 lbs., running at40 
strokes per minute have, and what power would the same 
engine have with a condenser? A. You can answer 
this by multiplying the meaneflectlve pressure of steam 
on piston by distance In feet that the piston moves In a 
minute, and dividing by 33,000. 

What Is a &ood work on bird itufilng? A. Brown's 
' Taxidermist's Manual." 



(6) C. M. C. says: I amoperatingan engine 
with a cylinder 8>£ Inches by 14 Inches stroke ; the bed 
frame sltsfair on top of boiler. There are two 6 feet 
driving wheels ; the crank shaft Is 3J£ Inches In diame- 
ter ; the bearings of the crank shaft are 5 Inches in 
length. The wrlstpln Is 3 Inches In diameter and 3 
Inches long. Key up the connecting rod as I may, the 
engine hasa thump that can be heard 200 yards off at 
all speeds up toabout 160 revolutions ; above that speed 
the thumpappears to cease; but as soon as the speed 
slacks.lt commencesagaln. If I tighten up the con- 
necting rod brasses, they heat and cut In spite of all 
the oil that wecan put on them ; If I leave them slack, 
they cut without heat. The main journals will also 
heat If a little tight, and cut If slack. I have tried 
every plan that I have ever heard of. I have run It 
tightened up and slack. I have lengthened my main 
rod and shortened It. I have put In liners until the 
strap key would hardly enter. I have tightened my 
cylinder rings, and I have run them loose, and all to no 
effect. What shall! use for It? A. It appears from 
your account that the valves are not set properly. 
Possibly the piston may be loose. Ant Indicator dia- 
gram would beZvery apt to show the cause of the 
trouble. 

(7) 0. W. E. asks: 1. If I have a number 
of blocks of Ice, about 2 feet square and 1 foot thick, 
frozen all round 1 or 2 Inches In thickness, there still 
being 8 or 10 Inches of water In the center, and I store 
these cakes all together In an Ice house, will they 
freeze solid? If so, will they keep as well as If they 
were frozen solid before being stored? A. They will 
not freeze solid.' 2. Is there any book published on ice, 
or the proper construction of Ice houses? A. We do 
not know of any. See answer No. 29, p. 251, vol.31. 

(8) H. C. asks : Please give me a formula 
for preparing cotton, to be not so explosive as gun cot- 
ton, yet toburnrapldlyand leave no perceptible ash? 
A. Sulphuric acid of specific gravity U'10. 6 ozs. ; dried 
nitrate of potassa 314 ozs ; water 1 oz. Mix the acid and 
waterln a porcelain vessel, and add the pulverized ni- 
ter, gradually stirring with a glass rod until the lumps 
disappear and the mixture becomes transparent. Place 
a thermometer In the mixture, and when It Indicates 
between 140°and 100° Fah., the cotton should be im- 
mersed. Take 60 grains clean cotton, separate It Into 
10orl2bolls, and Immerse the bolls separately ; and 
leave the whole In the mixture for 10 minutes. The 
temperature shouldfall to 140°. Float the cup on boil- 
ing water, and maintain It between 140° and 150°. At 
the expiration of 10 minutes, lift the cotton with glass 
rods, and squeeze out the acid quickly; and dash the 
mass into a large vessel of clean, cold water, separa- 
ting the mass so as to wash It thoroughly and quickly; 
complete the washing by Immersion for several hours 
In running water, then spread It out to dry spontane- 
ously. 

(9) G. H. R. asks : What is the method of 
obtalnlng;the latitude of any place by the use of the 
box or pocket sextant ? Is there any work which ex- 
plains the use of the sextant? A. You will find the 
Information you desire In Loomis'" Astronomy." 

(10) B. A. C. asks: How is lead pipe made? 
A. It Is forced over a die by hydraulic pressure. 

(11) H. M. asks: I am about building a 
cheap rain water cistern. 1. Is It practicable to dig my 
cistern to the required dimensions, and then to cement 
directly on the walls without the use of bricks, giving 
It two or more coats? If It can be done, would It 
make a substantial job ? A. It Is not safe to attempt 
the construction of a cistern on the plan you propose ; 
but If your soil Is hard enough to stand to the line 
when your excavation Is made, you can line It with a 4 
inch wall of brick laid up In cement and plastered with 
the same on the face. If this Is laid hard up to the 
bank, It will make a tight cistern. 2. I wish to raise 
the water with a pump ; can I construct a pump by rab- 
beting the sides together, using square buckets? A. 
If you inquire the price of pumps, you will find It mere 
economical to buy one than to make It and risk the 
chance of failure. 

(12) H. D. S. says : I am building a small 
engine, 1x2 Inches. What sized boiler should 1 use, to 
run lt,drlvlnga sewing machine? Would copper or 
iron be best? A. Make one 12 Inches In diameter, 2 
feet high, with 6 flues, 1% Inches In diameter. Either 
copperorlron % of an Inch thick will answer, the for- 
merbeing more durable of the two. 

(13) Gt. A. B. asks: Suppose a rope is 
stretched moderately tight between two trees, and a 
weight of 1401bs. Is suspended irom the center, what 
Is the strain in pounds on the rope on each side of the 
weight? Is It 70 or 140? A. If t= tension of rope, w 
= weight, a = angle between parts of rope on each 



side of the weight, then t = 



From this equation 



2 cos. a 

you will see that the tension of the rope is equal to 
thewelght when the angle la 120°. 

(14) D. H. E. asks : Will a stream 3 inches 
square In cross section under 8 feet or 6 feet head, af- 
ford power to runa SO saw gin ? A. No. 

(15) M.A.asks : If a wheel rolls down an in- 
cline with nothing but Inertia to resist Its descent.where 
Is Its axis, theoretically ? A. The axis Is a line passing 
through the center of Inertia of the wheel, which gen- 
erallynearly coincides with the geometrical center. 

(16) F. O. S. — In general, machinery can be 
driven with less power by belting than by gear wheels. 

(17) H. W. G. asks : 1. What does the best 
flint and crown glass cost per lb., such as is used In the 
best achromatic object glasses? A. Chance's flint glass, 
such as is used In making small object glasses for tele- 
scopes, costs $2.50, and crown glass of the same quality 
$3, per pound. Camera glass, which Is less expensive. 
Is used forcheaper achromatic lenses and photograph- 
er's tubes. 2. To calculate the earth's distance 
from the sun by the transit of "Venus, does not "Venus' 
distance from the sun (or what Is more likely, from the 
earth) have to be known before the problem can be 
solved? A. The relative distances of the planets from 
the sun being computed from their times of revolution 
by Kepler'sthird law, the earth's distance is to Venus' 
djstanceasl,0001s to 723. Theratlo of Venus' distances 
from the earth and sun is as 277: 723, and Venus' paral- 
lax measured on the sun's disk Is in miles 2 - 61 times the 
distance In latitude between two observers on the 
earth. The linear value of a second of arc at the sun 
being about 460 rnhes, the solar parallax, or angle which 
the earth's radius subtends at the sun, will be about 9 
seconds of arc, and his distance 91,500,000 miles. 

(18) J. H. S. asks : How can I obtain a cer- 
tificate as an engineer? A. You must apply to the lo- 
cal supervising inspector In your district. 2. To whom 
should complaint be made of a steamer, run, on an 
inland lake, by a common machinist who never ran an 
engine of any kind before, and is not a competent man 
in any way? A * TothelnBpector. 



(19) M. M. asks : What is the best way to 
reglld parts of a mirror frame ? A. See p. 96, vol.30. 

How Is It that when the moon Is visible the aurora ia 
not? Has the moon anything to do with the appear- 
ance of theaurora, or is It merely a coincidence? A. 
The light of an aurora is usually so faint that It Is not 
visible except on dark nights. 

Are atomsallof one and the same size ? A. No. 

(20) D. B. — The cost of an analysis would 
be larger than such a recipe would be worth. 

(21) T. C. asks : In a small spring of water, 
near where the water emerges from the ground, I found 
a crab similar to the salt water crab, but of a darker 
color. Can you tell me how It came In such a place ? A. 
A. Tour description Is too indefinite. Itmlghthave 
beena fresh watershrlmp. 

(22) H. W. — Filtering water through brick 
Is commonly done, and Is a most efficient method. 

(23) H. I. H. asks: What is the rule for 
finding the number of square inches In any circle? A. 
Square the radius In inches and multiply by 3 ■ 1416. 

(24) C. S. B. says : I have discovered a new 
rule for the solution of a certain kind of equation 
which I think preferable to the one usually given In the 
textbooks. It lsapplicable to all equations which can 
be reduced to the following form: (x 3 -|-ax) 2 Xb(x 3 -|-ax) 
=c. Tho rule usually given I in books is this: Reduce by 
Inspection the given equation to the above form ; then 
consider the compound term as a single quantity, find 
its value by completing the square and extracting the 
square root of both sides of the equation, from which 
the value of x Is easily found. My rule Is this : Extract 
the square root of the left hand member of the equa- 
tion asfar as possible, which will show you a numeri- 
cal quantity that must be added to the left hand mem- 
ber of the equation to complete the square, add thl 
quantity to both sides of the equation, extract the 
square root of both sides, and you have an equation 
from which the value of x is easily found. The advan- 
tage of this rule above the one usually given is that It 
is sometimes very difficult to reduce the given equation 
to the above form, whereas that necessity is obviated 
by the last rule. A. We do not know that we under- 
standyourmethod thoroughly. We append two exam- 
ples which are readily solved by the ordinary method. 
If you will send us solutions In accordance with 
your rule, we shall be better able to compare It 
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with the old method. 1 _l +10-19 -U -— 

2. a2-{-b2-2bx+x2= }^1 
n' 2 

(25) J. G. W. asks: Where can I get any 

information that will aid me In foretelling the weather 
by the aid of a barometer? There are times when the 
mercury Is well up in the tube, and yet considerable 
rainfalls without much falling. of the barometer. At 
otherttmes when the barometer is falling, there is no 
rain. A. Read T. A. Jenkins 'pamphlet on the barome- 
ter, thermometer, hygrometer, etc. 

(26) M. A. asks : 1. Why is it that the con- 
tact breaker in an electro-magnetic machine stops and 
makes the current jump, very nearly stop, andthen 
jump again ? Is It because the platinum Is not good? 
A. The spring and face of the hammer should be per- 
fectlyclean,as should also all connections. The trou- 
ble maylle in your batteryand not In the coil. We do 
not understand your other question. Copper, not iron, 
wire Is used in the coil. 

(27) S. K. S. asks: How large a tube would 
be required for the barometer referred toon p. 331, vol. 
30? A. FromSto 4 feet long. 

Imade astorm glass according to the rule given on 
p. 234,vol.29,butcouldnot tell anything by It, the li- 
quid remaining cloudy all the time. On the lowering 
of the temperature, It would form crystals like snow 
flakes. A. Tour trouble Is probably due to Impure 
chemicals. These glasses are not considered as abso- 
lutelndlcators. Some claim that theyare affected by 
electrical disturbances. 

Whatismeant bythe power of spy glasses, 10, 15,25, 
etc. ? In the last Instance, does it mean that an object 
25miles off can be seen as plainly as It would If it were 
only one mile distant with the naked eye? A. Tes 
but this is not absolutely true, as the Intervening atmo- 
sphere, with Its varying density and humidity, Is never 
taken Into account. 

(28) I. T. O. says: I tried to make marine 
glue after the recipe you give in your book ; I first put 
the rubber In one bottle and the shellac In another and 
then poured, as I thought, enough ether on each to dis- 
solve It; I put them on a warm stove, removing the 
corks to let the gas escape. Both bottles took fire and 
burst. A. Fill your bottles with ether, stopper tight- 
ly, and keep in a cool spot for forty-eight hours. The 
bottles, because of their extremely volatile and inflam- 
mable contents, should be kept cool, and at a safe dls- 
tancefromflre of every kind. We are sorry for your 
accident. 

(29) O. S. C. asks : 1. Howcan a permanent 
gold color be given to metallic lead ? A. By alloying 
it with a certain percentage of copper. 2. How can the 
specific gravity of metallic lead be increased? A. The 
specific gravity of pure lead Is unalterable, but an al- 
loy of lead with either gold or platinum may be made, 
the specific gravity of which will be greater than that 
of lead alone. 

(30) H. D. M. asks : 1. How can I apply 
paraffin to heavy canvas to make It waterproof? A. 
Saturate with solution of paraffin in naphtha. 2. How 
shall I make It of a dark color ? A. The paraffin Is first 
melted and then digested for a short time with coarse- 
ly powdered or bruised anacardlum nuts, the fruit of 
the anacardium orientale. This nut contains a black 
vegetable fat, which combines intimately with the par- 
affin. 

(31) L. L. G. asks : Why does a piece of 
lead pipe become filled with holes when It runs through 
certain soils ? A. There are many mineral salts which, 
when dissolved In water or when brought into contact 
In a moist condition with lead, corrode it. Which salts 
are present in the water or in the ground through which 
your pipe runs could only be determined by analysis. 

(32) H. F. asks: What is the specific grav- 
ity of ordinary vulcanite, vulcanized for 2 hours under 
a temperature of 320° ? A. We will determine the spe- 
cific gravity of such a piece of vulcanite ; but we have 
none at present in our possession. 

(33) C. G. H. asks : 1. If a man built an en- 
gine, boiler, and boat, and P ut tnem together, would he 
be considered fit for an engineer, to run said boat? A. 
This is a question that could only be answered bythe 
Inspector. 2. What does a boat's certificate coot? What 
does an engineer's certificate Gout? A. Licence for 
boat eosta $25. Licences for captain, pilot, andengJ? 
neer, flwt c]as3i;$l0 each, second class $£. 
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(34) D. O. asks: In what part of Europe 
did the first locomotive engine run? A. In France, In 
1769. 

(35) L. P. asks : What proportion should 
the cooling surface of a condenser bear to the heating 
surface of a boiler? A. From one half to two thirds. 
Use thin tubes. 

I send you a specimen of boiler scale. Of what la it 
composed? A. The scale seems to be formed from wa- 
ter containing salts of lime. It Is probable that the 
use of tannate of soda would be advisable. 

(36) M. M. asks: How should a square pis- 
ton or abutment of a rotary engine be packed, and what 
kind of material Is best lor the packing? A. This Is a 
matter that has engaged the attention of Inventors for 
many years, and is, as yet, undecided. 

(37) G. L. M.asks : Is there a simple solu- 
tion of this problem: The area of a segment and the 
radius of acircle being given, to find the chord ? A. We 
do not know of any rule. 

(38) J. C. says: 1. I wish to make a flat 
bottomed sail boat, about 15 or 16 feet long, with center 
board. How wide and how deep should I make It to be 
nicely proportioned and safe ? A. She should be 6 feet 
wide and 2feet deep. 9. How can 1 bend theboards 
for the sides, having no steam box? A. You can either 
do It by making saw cuts, or by working It out In the 
proper shape In short lengths and joining together. 3. 
About what sized sail could she carry for speed and safe- 
ty? A. About 8 feet high on the mast, with boom 11 
feet long. Youcanadd a topsail, if you find that the 
boat will stand It. 

Howlsgold lettering done? A. Attach the gold leaf 
to the leather by pressure, then take the required let- 
ters (whichmust be of brass and heated), press them 
singly and heavily on the gold leaf, having first smeared 
the face of each letter on a greasy rag. 

(39) J. B. asks : What quantity of water 
would be required to supply an engine of the following 
dimensions : 2 cylinders each 16x18 Inches, working 
with 75 lbs. per square inch, at 100 revolutions per min- 
ute? A. You do not send sufficient data. You should 
state the point of cut-off. 

(40) B. W. D. asks : Are there any self-reg- 
ulating mills in use, so that, when the wind gives a high 
speed to the fan's, they can be changed to present less 
flat surface to the wind, and consequently diminish the 
motion, and vice versa? A. Yes. 

(41) J. C. asks: If the wind has a velocity 
of 1 mile an hour, it w'll exert a pressure on 1 square 
foot of surface equal to 0'005 lbs. On a surface^ 
feet square, will the pressure be more than 25 times as 
great? A. Multiply the pressure per square foot by 
the number of square feet In the surface. 

Where can I find a description of the Mammoth Cave, 
Kentucky? A. See p. 321, vol. 25. 

(42) J. R. W. asks : When was ammonia 
gas first applied as a motive power ? A. We could not 
give you the date of the first patents, without a search ; 
18S9 was, we believe, the date of the earliest patent for 
an ammonlacal engine that attracted much attention. 

What is the principal difficulty in using compressed 
air as amotive power ? A. Its cost. Tests with this 
motor have notbeenvery extended. 

(43) H. F. M. asks : What sized engine will 
be required to propel a boat 70 feet long by 6 feet beam 
at the end and;i2 in the center,agalnst a current of 2 or 
3 miles per hour at low water, and 4 or 5 miles at high 
water, the boat drawing 6 lushes of water with consid- 
erable rake at bow and stern ? The boat Is to go empty 
up and come down loaded. A. An engine with a cyl- 
inder 12x12 inches. 

(44) J. C. K. asks : What should be the di- 
ameter of an upright iron shatt 3 feet long, 2 feet 6 inch- 
es between bearings, with 4 levers each 10 feet long 
with a horse hitched to the outer end of each? l'he 
shaft should be of such size as to resist torsion. 
A. Allowing that each horse will exert a force of 200 
lbs., the diameter of the shaft, to resist 1 wrenching, 
should be about* 4 inches. 

(45) W. S. F. asks : How can I make a good 
and cheapboot blacking? A. Take Ivory black 2 ozs. , 
sweet oil % tablespoonful.and brown sugar;i>£ ozs. Mix 
them well, and then gradually add % pint of small beer. 

What colored liquid preparation (red preferred) can 
I place In small quantities in a bottle of alcoholand 
have It always remain on the surface andnot become 
mixed with or dissolved In the alcohol ? A. We know 
of none. 

If abagmade of white rubber were filled with oil, 
what effect would the oil have on the bag'? Would It 
soak through the rubber or rot It, In time ? A. This de- 
pends upon the kind of oil used. For Instance, sweet 
oil would have very little eflect upon the rubber, while 
petroleum would dissolve or destroy It In a very short 
time. 

(46) B. C. W. says : 1. I have a hydraulic 

press necessarily exposed to frost, sometimes as low as 
—5° Fah. What liquid can 1 use which will not congeal 
at this temperature, alcohol and kerosene being objec- 
tionable ? Will glycerin diluted with water do ? If so, 
in what proportion ? A. The solution you speak of Is 
much used;where ltis necessary for the liquid employed 
to stand a low degree of temperature. An aqueous so- 
lutionof glycerin of specific gravity 1*024, containing 
about 10 per cent of glycerin, freezes at 30° Fah. With 
60 per cent of glycerin, of specific gravity 1*127, the 
freezing point of the solution is below— 31° Fah. 

(47) S. W. asks: 1. During what period, 
after the death of Julius Caesar, didtheEomans (owing 
to a misunderstanding of the theory of the Julian year) 
Intercalate a day every third Instead of every fourth 
year? A. For 36 years. 2. In what year was the inter- 
calary day changed from Its position between the 24th 
and 25th of February to the end of that month? A. 
We cannot give you the date; but It was probably In 
the time of Pope Gregory XIII. Perhaps some of our 
readers can furnish the information. 

Which do you consider the best work (not too costly) 
on astronomy, containing the mathematical formulae 
and tables for calculating the planetary motions, and 
tables of the lunar perturbations ? A. We do not think 
there is any single book thatcovers this ground. We 
can recommend Norton's and Bartlett's works on as- 
tronomy. 

(48) M. C. asks : What will remove fruit 
stains from linen, etc.? A. Try hot soap and water; If 
not successful, try lemon luice ; if again unsuccessful, 
try oxalic acid. 

(49) J. H. F. asks : Would an achromatic 

object glass 1% Inches In diameter, and of 30 inches fo- 
cus, answer the same purpose for a telescope as the 
meniscus described by B. on p. 7, vol. 30 ? A. It would 
be much better. Cheap achromatics are made of came- 
ra glass, and the lenses ground several at once upon 
the tool. 



(50) J. S. A. says : Some clergymen take 
their regular full meals on Sunday and attend to their 
duties the same as other clergymen who eat very little 
food, and that of a light kind, till the Sabbath Is over, 
when they take a full and substantial meal. Which is 
best for health ? A. This Is best solved by experiment. 
As a general rule, men of well marked bilious tempera- 
ments require more food than those of the nervous 
temperament. The best rule, however, is*to eat at 
regular hours. 

Some telegraph posts produce a sound which is 
much like that of a steamboat's whistle In the distance. 
The sound can be heard when the weather is perfectly 
still and at a distance of from five to ten yards. These 
posts are cedar and stand In a sandy soil. Their wires 
are connected with the post by glass Insulators. What 
produces the sound? a. The wire forms a mammoth 
aeolian harp ; and when drawn unusually tight, an al- 
most Imperceptible breeze will cause It to give off this 
low murmur. 

(51) H.J.J.says : I am running 5 fifty horse 
power tubular boilers. Our water Is hard ; and for three 
months In the year (the time I use the hard water) I 
find that scale accumulates to the thickness of 1-16 of 
an Inch. I am pumping all of the feed water from a 
large hot water tank, containing one half water from 
the well; when the exhaust water from the trap does 
not heat it to 100°, I use a little direct steam. Yet the 
scale continues to form. Would you recommend the 
use of sal soda In the hot water tank to soften the wa- 
ter before pumping the same to the boilers? If so, In 
what proportion to every 100 gallons of water evapo- 
rated? A. We think that the soda, even If effective 
would be a very "expensive remedy. Some other form 
of heater might be better, or gerhaps you could trap 
more of the condensed steam. We advise you to con- 
sult an expert. 

(52) O. M. says : Olmsted's " Astronomy " 
says that the next transit of Venus will occur on De- 
cembers, 1874, while all late accounts say It will occur 
on December 9. Possibly both are correct, according 
to the side of the 180° of longitude from Greenwich 
from which It Is viewed. Is this the case? A. Yes. 
The astronomical day commences at noon, and Is half a 
day behind the civil day. The transit of Venus com- 
mences astronomically at Bombay on December 8 at 
18h. 42m., Irkutsk, on December 8 at 20h. 40m., Pekin, 
December 8 at 21h. 29m., Yokohama, December 8 at 23h. 
0m., Melbourne, December 8 at 23h. 28m., Auckland 
(New Zealand) December 9 at lh.24m. ,Honolulu,Decem- 
ber 8, at 3h. 4m., and Is not half over at sunset. At the 
Cape of Good Hope, Alexandria, and Kazan the transit 
commences before sunrise. See Comer's "Navigation 
Simplified." 

(53) S. H. asks : 1. What is the power of a 
field glass of 2M inches diameter of about 8 Inches fo- 
cus? How far could I recognize a person with It ? A. 
Perhaps ten times as far as with unassisted vision. 
Short focus field glasses cannot equal telescopes In 
power. 2. What Is the rule for computing the power 
of a glass? A. Divide focal length of objective by fo- 
cal length of ocular. 

(54) C. P. says: I read that, as alcohol can 

be converted into steam with much less fuel than wa- 
ter could, It would be economical to use It, provided a 
method of saving It by condensation could be devised. 
Is It safe to use It In a b oiler used for heating purposes 
only, where all the vapor Is condensed ,ln the radiators 
and pipes and returned to the boiler? Should you deem 
It safe to use naphtha Instead of water in the boiler, and 
would the steam, gas, or vapor made by heating It 
cause an explosion, If there were no actual contact of 
flame or fire ? A. Both of the liquids mentioned would 
be dangerous If used with ordinary apparatus. The 
great difficulty In using volatile liquids Is the preven' 
tion of leakage. 

(55) J. W. B. asks: Is there any process by 
which fine grit of flint or quartz can be removed from 
fine earth or chalk deposits? A. By agitation In pro- 
per vessels with water and decanting off the liquid, 
holdlsg only the finest particles In suspension from the 
heavier particles remaining at the bottom. 

(56) C. B. asks: Please give me a recipe 
for printer's roller composition. A. Melt glue In wa- 
ter, and add molasses to keep It soft. Let cool, and you 
will see If It be of the right consistence. More melass- 
es will be needed If It be too stiff. More gluels neces- 
sary in warm locations, as the composition readily sof t- 
enB as the temperature rises. Some makers use gly- 
cerin In combination with the molasses. 

(57) S. C. asks : 1. Which is the best' work 
on the medical use of electro-magnetism? A. " Gal- 
vanism, Animal and Voltaic Electricity," by Sir W. S. 
Harris, is both cheap and comprehensive. 2. Is there 
any difference In the currents of a medical battery and 
of a magneto-electric machine ? A. In the former the 
current is stronger andmoreeven. 

(58) H. asks : Can the following problem 
be solved? If so, what areits roots? x-|-y=xy. x 3 — y 3 
= xy. A. It cannot be solved by any of the ordinary rules 
of algebra, since there is only one Independent equa- 
tion for two unknown quantities. Moreover, from cas- 
ual inspection, we are Inclined to think that the inde- 
pendent equation Is untrue. 

(59) O. K. asks : How can I prevent rust 
on polished steel tools? A. Melt 1 oz. paraffin In \% 
ozs. petroleum, and apply with a linen rag. 

(60) E. D. E. asks: What is the process 
for crystalizing flowers, grasses, etc. ? A. One process 
Is to thoroughly dry the flowers and grasses, and then 
allow them to soak In a strong solution of alum. 

What are the Ingredients and proportions of the com- 
pound used for marking the name or brand on un- 
bleached cottons ? A. Iodide of potassium 1 oz., Iodine 
6 drams, water 4 ozs., dissolve. Make a solution of 2 
ozs.ferrocyanide of potassium in water. Add the Iodine 
solution to the second. A blue precipltatelwlll fall, 
which, after filtering, may be dissolved In water, form- 
ing a blue Ink. 

Will a pure gold stud blacken a shirt bosom? A. Yea. 

(61) M. C. asks: By what part of their 
bodies were the Siamese twins connected? A. The 
connecting link was an extension of the sternum of 
each ; It was 4 inches long and 2 Inches broad. 

(62) J. C. K. says : According to Dr. Ure, 
amber Is a solid mineral, disseminated in sand, clay, and 
lignite formations. In another place I find It under the 
head of resins, and described as procured from the veg- 
etable kingdom. It has been elsewhere described as 
procuredby diving, the divers tearing it from a reef . 
Is there more than one kind of amber ? A. Amber oc- 
curs often In beds of wood coal, but Is chiefly found af- 
ter storms on the coasts of the Baltic, between Konigs- 
berg and Memel. It consists of a mixture of several re- 
sinous bodies, which have not been accurately exam- 
ined. There Is but one variety. 



(63) J. B. asks : How can I make a lac or 
paint to turn German silver blacK, and stand handling 
without losing gloss or color after drying? A. There 
is one simple method by which artists may be enabled 
toobtalnall the different tints they require. Infuse 4 
ozs. of gum guttEe In 32 ozs. essence of turpentine ; and 
4 ozs. dragon's blood and 1 oz. annatto, each In a sepa- 
rate dose of essence. These Infusions maybe easily 
made In the sun. After 15 days' exposure, (pour a cer- 
tain quantity of these liquors Into a flask; and by vary- 
ing the doses, different shades of color will be obtained. 
Black japan varnish, we think, would answer your pur- 
pose very well, and may be made as follows : Boiled oil 
1 gallon, umber 3 ozs., asphaltum 3 ozs., oil of turpen- 
tine as much as will reduce it to the required consist- 
ence. 

A barrel of elder vinegar nearly 3 years old was found 
to have turned black, the cause of which is attributed 
to the barrel having been burnt too much when new. 
Whatwillmake the vinegar clear? A. If the supposi- 
tion is correct, the vinegar may be cleared by filtering. 

(64) W. B. says: I find that my tea kettle 
becomes caked up with scale very often ; In six weeks 
it will become one quarter inch thick, if left undis- 
turbed. Is the water (from a well) likely to produce 
gravel, if drank without being boiled ? A. There Is no 
danger from this source. 2. How can I soften it for 
washing purposes, as it has been so dry here that we 
have run out of rain water? A. Boiling the water will 
render It softer, by expelling the carbonic acid and de- 
positing the carbonate and a portion of the sulphate of 
lime held In solution. 

(65) A. M. T. says : 1, How can I make an 
electrical machine with a glass plate 1 foot In diameter 
and 36 inch thick ? A. Suspend your glass plate between 
two wooden supports,by an axis passing through its cen 
ter, which is to be turned by means of a glass handle. 
The plate should revolve between two setsof cushions 
or rubbers, of leather or silk, one set above the axis 
and the other below, which can be pressed by means of 
screws as tightly against the glass as may be desired. 
The plate also passes between two brass rods, shaped 
like horseshoes and provided with a series of points on 
the sides opposite the glass ; the rods are fixed to larger 
metallic cylinders which are called the prime conduc- 
tors. Each rubber must be connected by a chain with 
the ground. 2. Will it do to make it of Insulated wood 
coated with tinfoil ? A. Yes. 3. Would a Leyden jar 
placed to the prime conductor be of any value? A. 
Yes. 4. Which is the simplest way to make one? A. 
It consists simply of a wide-mouthed bottle, lined in- 
side and out to within about three to four inches of 
the top withtlnf oil. A stopper of dried wood closes 
themouth, through which passes a brass rod surmount- 
ed by a brass bell. A fine wire connects the inside 
coating of the jar with the end of the brass rod. 5. 
What is the rubber composed of .and how can I amalga- 
mate it ? A. The cushions may be made of silk stuffed 
with horsehair. Use common blsulphuret of tin amal- 
gamonthem. 6. How can I fix the axis firmly to the 
plate ? A. The axis may be of light wood ; the hole in 
thecenterof the glass plate should be square. 6. In 
Carry's electrical machlne.described on p. 402 of vol.28, 
howls the condenser made and appliedtothe machine? 
A. You will find that condenser described on p. 363, vol. 
30. A Leyden jar would perhaps answer your purpose. 
8. Cannot shocks be taken from the prime conductor 
without it? A. Yes. 9. What is the distance of the 
brass knob from the prime conductor in Carry's ma- 
chine? A. The distance Is not mentioned. 10. How 
are the ebonite disks made ? A. Ebonite is rubber 
heatedwithhalf Its weight of sulphur. 

(66) Q. A. 8. says: Imagine an engine made 
like an ordinary steam engine, but with an opening in 
the valve larger, and the ports larger, sothatthealr 
could go In freely, to be driven by atmospheric press- 
ure. The exhaust is connected by a slide valve ar- 
rangement with two drums or chambers, which are 
heated to produce a vacuum. The Idea is. that the va- 
cuum produces a suction which draws the air out of the 
cylinder from In front of the piston head, alternately 
and Instantaneously, so that the atmospheric pressure 
of 15 lbs. to the square inch can drive the piston head 
back and forth, as steam does. How much actual press- 
ure would there be on the piston head to drive it, pro- 
vided a vacuum existed In front of the piston head? I 
know that a perfect vacuum only exists theoretically ; 
but suppose that the drums are made so large and heatl 
ed In such a manner as to suck the air out from In f ron 
of the piston head rapidly, and strongly, would this 
suction add to the atmospheric pressure and give the 
engine more power, or would there remain In the cylin- 
der in front of the piston head a certain quantity of air, 
which would offset the atmospheric pressure on the 
back of the piston head to the extent of 4 or 5 lbs. 
pressure, and leave an actual working atmospheric 
pressure of only 10 lbs. to the square inch ? A. Air ex- 
pands about 1-491 of its volume for 1° Fah. that It is 
heated, and its pressure is Inversely as its volume. 
Knowing, then, the temperature of the air in the drums, 
you can easily calculate the pressure, which will be the 
back pressure In the piston. There is, properly speak- 
ing, no such principle as suction. If the pressure on 
the side of the piston is less than that of the atmo- 
sphere, the unbalanced pressure of the atmosphere 
will tend to move the piston. 

(67) E. A. W. asks: How many cubic feet 
are therein a perch of stone? The stonemasons say 
6%. A. Webster gives the same figures; but a "rod, 
pole, orperch " 1b $% llnearmeasure, which makes 30^ 
superficial measure, which does not agree withl6>£feet 
solid In any respect. 

(68) J. Gr. P. asks : How can I make a good 
bronze on polished steel or iron, such as hardware 
trimmings and the like ? A. To 1 pint methylated fin- 
ish, add 4 ozs. gum shellac and y, oz. gum benzoin : put 
the bottle in a warm place, shaking it occasionally. 
When dissolved and settled, decant the clear liquid and 
keep It for fine work. Strain the residue through a fine 
cloth. Take a lb. powdered bronze green, varying to 
suit the taste with lampblack, red ocher, or yellow 
ocher. Take as much varnish and bronze powder as re- 
quired, and lay It on the article, which must be thorough, 
ly clean and slightly warm. Add another coat If necessa- 
ry. Touch up with gold powder according to taste, and 
varnish overall. 

(69) P.T.B.asks: How can I produce a verde 
bronze on brass? A. Dissolve 2 ozs. nitrate of iron and 
2 ozs. hyposulphite of soda In 1 pint water. Im- 
merse the articles till they are of the required tint, as 
almost any shade from brown to red can be obtained ; 
then wash well with water, dry, and brush. One part 
perchloride of iron and 2 parts water mixed together, 
and the brtss immersed In the liquid, gives a pale or 
deep olivegreen, according to the time of immersion. 
If nitricacid Is saturated with copper, and the brass 
dipped In the liquid and then heated, the article assumes 
a dark green color. 



(70) G-. W. H. asks : Can you describe the 
sights used in the late rifle contest at Creeciooor, be 
Ween the^Irlsh and American teams? A. The back 
sights were disks with small holes in them, moved ver- 
tically on parallel bars by means of a screw. The bars 
were graduated and furnished with a vernier, andwere 
attached to the stock of the rifle. The foresights were 
shaded by 'an almost circular cover. 2. Can you ex- 
plain the plan of scoring ? A. The scoring was accord- 
ing to the Wimbledon system, namely, 4 for a bullseye 
3 for a center, and 2 for an outer. 

(71) T. C. says, in answer to W. F. M. (No. 
18, p. 250, vol. 31) In regard to using a % inch pipe a 
short distance (rom the spring and then adding a % inch 
pipe: If you place al inch pipe leading from the spring 
for about 2 rods, and then add the %, and then the % for 
theremainder of the distance, you will havea larger 
and more steady flow of water. 

(72) M. P. B. says, in answer to F. A. 

McG.'s query: Why does a belt run to the highest 
point ? A belt, in passing over a pulley, inclines to the 
outline of that pulley. This outline on a taper pulley 
crosses the line of the be Jt obliquely, which throws the 
first point of contact higher on the pulley than It Is at 
the central point. As the first contact soon becomes 
the central point, the belt runs up. 

(73) M. P. S. says, in answer to J. B. G. 
who asks how to make music by rubbing the fingers on 
the top edges of goblets : I have In my possession a mu 
sical Instrument of rare purity and sweetness of tone 
called an harmonicon, which was made by my father 
very many years ap-o. The sounds are produced by thin 
flint glass hemispheres, supported by glass stems, and 
varying In diameter from 2% to 7 inches, each ooe giv- 
ing an absolutely perfect and unchanging tone. The 
Instrument has a compass of three full octaves, with 
the semitones, land is enclosed In a mahogany case 
making a handsome piece of parlor furniture. Any 
composition, not too rapid in movement, can he played 
by a skillful perfoimer. The tones far surpass in del- 
icacy and sweetness any known Instrument, uniting 
the softness of the seisllan harp to the power of the vi 
olin. The pitch of each glass Is determined in the 
blowing, and can be hut slightly varied by cutting the 
glass lower at the edge. Water deadens the sound,and 
robs it of all its exquisite timbre. Many thousands 
of glasses had to be made before the perfect instru- 
ment was produced. It may be interesting to mention 
that, by means of these glasses, my father was enabled 
to divide a semitone into sixteen clearly defined in- 
tervals, the difference between any two successive 
glasses being so slight as to be almost undlstlngulsha- 
ble. 

(74) J. C. P. says: To make a carpenter's 
bench, take three pieces of 2x5 Inches stun, 3 feet long 
for supports for top. Take two 12 inch boards, 12 
feet long and 1 inch thick, for sides; nail the side 
boardsnrmly on to the ends of the 2x5 cross pieces and 
put on a top of suitable material, and you havea bench 
without legs. Then take four pieces of 2x5 inches stuff 
of the desired hight lor the legs, and frame a piece 1x3 
inches across each pair of legs, 6 Inches from the bot- 
tom of the leg, puttiog the legs at the proper distance 
apartfor width of bench. Cut a fork or slit in the top 
end of each leg, so as to straddle the cross piece at the 
ends; put a 3% x % inch holt through each leg and the 
side board, and you have a good solid bench, that can 
be takendown in five minutes by simply removing the 
fourbolts. Itcan also he taken through any door or 
window, or down or up stairs, or to any place required, 
thus saving a greatdeal of worry incident to trying to 
move the old style of bench. Besides, It Is more easily 
made than any other form in use. 

(75) Q. M. says, in reply to A. O. W.'s 
query: Is there anything to make spelter flow more 
easily on copper? To do this, and on thin brass also, I 
file or rasp block tin Into the spelter and borax (a small 
quantity), using my judgment for u the mixture. 

(76) A. S. says, in reply to N. &.' query : 
How can I put solder up in 8-i.all bars, the size of kLit 
ting needles, without molds ? Make a narrow trough 
of sheet iron about two inches in length, and punch a 
row of holes about 1-16 inch in diameter, % Inch apart 
In the bottom. Affix a handle. Pour the solder from 
the ladle (quite hot) through the trough, at the same 
time moving the ladle and trough together rapidly over 
aplate of iron. He will find after practice thathe can 
make the bars in this way very rapidly. 

Minerals, etc. — Specimens have been re. 
ceived from the following correspondents , &*\d 
examined with the results stated : 

F, C. R.— No.l is a quartzite, containing hematite. 
No. 2 is principally Iron pyrites and hematite.— J .B. 
—Your minerals and fossils were not received.— R 
W. Z —No.l is decayed shale, with red ocher. No. 
3 is composed principally of red oxide of Iron. No. 
5 Is a carbonate of iron. No. 4 is specular iron ore 
No. 5 is menaccanlte. No. 6 is iron pyrites. No. 7 
Is hematite. No. 8 is aragonite. No. 9 is shale 
containing red oxide of Iron, with seams of carho 
nate of copper. No. 10 is marcasite.— W. M. D.— No 
1 is magnetic oxide of Iron. No. 2 is tltanlierous iron 
ore.— H. W.—Itls iron pyrites in quartzite.— T. T.R.— 
No. 3 is a quartzite, depending upon alayerof dark 
sandstone, containing scales of iron pyrites. No.l is 
iron pyrites distributed In gray quartz rock. No.5isa 
schistose rock containing iron pyrites, quartz, and 
hornblende. 

D. E. R. says that a man recently 
bought a whisky barrel, to haul water In; and after 
brlnginglt home, a child got hold of some matches, 
and tried to ignite them by scraping on the barrel head. 
He succeeded in igniting one, and in exploding the bar 
rel with a report which was heard four miles off. How 
came au explosive gas in a whisky barrel?— C. A. G 
asks : How can I take oil stains out of brown stone or 
freestone ?— J. C. M. asks: Can you give me a recipe 
for razor strop paste that will not cause the strop to be 
come glazed in cold weather?— E.M. asks : 1. How do 
plumbers burn two pieces of lead pipe together, with a 
holt and without the use of solder ? 2. How do plumb 
ers make a nearly square bend on the end of a large 
pipe?— E. B. G. says: Nearly every black bass 1 have 
caught since last spring has been full of worms in the 
gills, and all through the flesh; they appear like small 
whtte specks curled up In the flesh, but, when taken out , 
are alive. Fifteen years ago I caught a three pound 
bass full of worms about half an inch in length. Some 
old fishermen tell me that they are always so. Can any 
one give me information on this ?— I. asks : Will 
goldfish breed in an aquarium?— A. I*. asks: How 
can I deodorize rubber?— S. T. W. aaks : Where can I 
And tables of the variation of the needle at the State 
capitals for the last fifty or one hundred years ?— J. K. 
apks: Can you tell me of a good varnish to put on tra- 
cing cloth or paper that will allow of its being washed 
orcleanedaf terusing in a machine shop.— B.C. W. asks 
Is rubber ever used Instead of leather as a packing for 
hydraulic presses? 
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COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Plumbers. By C. C. D. 

On the Sczaroch. By C. K. S. 

On the Crystallization of Carbon. By 
W. T. 

On a Small Engine. By H. D. 

On Life and Matter. By R. L. 

On the Phylloxera. By J. L. 

On Machinists' Tools. By C. M. B. 

On Practical Mechanism. By R. E. W. 

On the Jewish Race. By S. E. 
Also enquiries and answers from the follow- 
ing: 

T. J.— A. W.— W. H. B.— C. S — J..T.— A. R.T.-T. B. 
-D. S.H.— C. I.-J. H. F. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub - 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail, 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent: " Who makes watch and 
clock springs ? Where can sharpeners for 
cotton gins be obtained ? Who sells celestial 
maps ? Where can hand machines for ma- 
king cordage be bought '! Who sells artifi- 
cial insulators ? Which is the best battery 
for telegraph sounders ? . Where can small 
malleable iron castings be procured ? Who 
sells glass oil cups ? Who makes a cow milk- 
ing machine ? Where can filters for ma- 
ple sirup be obtained ?" All such personal 
enquiries are printed, as will be observed, 
in the column of " Business and Personal," 
which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

rOFFICIAL.l 

Index of Inventions 

FOB WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

September 29, 1874, 

AND BACH BEARING THAT DATS. 
[Tnose marked (r) are reissued patents . ] 

Alarm, grist, J.H.Curtis 155,427 

Ammonia, treating, Elwert et al 155,5u8 

Anchor, J. T. Fewkes 155,512 

Annunciator, electric, G. B. Scott 155,392 

Armpit shield, H. D. Lockwood 155,529 

Aueor, earth, D. J. Arnold 155,402 

Bale tie, Bolsseau 155,413 

Bale tie, J. Colley 155,423 

Baton, policeman's, E. D. Bean 155,360 

Bed bottom, spring, Lord & Blanchard 155,530 

Bedstend, cabinet, C. S. Trevltt 155,476 

Bedstead, Invalid, H. Bull 155,417 

Bee hive, A. G. Hill 155,443 

Bee hive, S. Tlllotson 155,475 

Blood, treating, E. H. Huch 155,517 

Boats, detaching, S. D. Belcher 155,409 

Bodktn and tweezers, H. S. Myers 155,460 

Bolt for double doors, J. Elsele 155,507 

Boot and shoe, D. Walde 155,557 

Boot sole edges, burilshlng, L. Hussey 155,447 

Boot tacking machine, H. G. Thompson 155,554 

Boquet holder, J. Boyd 155,415 

Bottle stopper, E.Rath 155,546 

Bos, butter transporting, Gullbert et al 155,373 

Brick, repressing, A. R. Stout 155,474 

Bung and vent, E. M. Crandal 155,425 

Bungstarter.E. B. Ripley 155,387 

Burial case fastener, W. S. Wood 155,482 

Bustle, A. M. Weber 155,480 

Button, A. E. Newcomb 155.383 

Button, O. D. Woodbury 155,565 

Candle holder, C Keltel 155,450 

Car brake, G. IS. Bryant 155,491 

Car coupling, J. Carpenter 155,422 

Car coupling, S. Dalley 155,502 

Car coupling, L. Lauth 155,454 

Car coupling, J. Lovenguth 155,531 

Car coupling, J. H. Nutting 155,542 

Car coupling, P. Oswald 155,544 

Car heater, J. C. T. Mousseron 155,540 

Car, safety, Barnes & Stone 155,357 

Car wheel, Z. S. Durfee 155,433 

Cars, dumplng.T. S. Bishop 155,487 

Cars, ventilating fan for, I. B. Brower 155,416 

Carbureter, H. A. Chapln(r) 6,070 

Carding engine, H. J. & W. D. Davles 155,503 

Carriage, child's, S. G. Blackman 155,488 

Carriage, child's, G. P. Stelnbach 155.551 

Carrlages.formlng leather covers for,A.Hardlsty 155,375 

Cartridge, L. Collins 155,424 

Chain for necklaces, etc., S. Dlolot..„ 155,430 

Chair, opera, B. H. Koechllng 155,452 

Chair, reclining, J. P. Curry 155,366 

Chairs, foot rest for, P. L. Lambert 155,524 



Clock-winding ratchet, G. H. Blakesley 155,411 

Clothes pounder. B. F.Frey 155,514 

Clutch, rope, T. J.Byrne 155,492 

Cock, electro-magnetic stop, Coe & Flske 155,499 

Column, metallic, J. L. Chapman 155,493 

Condenser, W. A. Llghthall (r) 6,067 

Cooler, water, J. W. Taylor 155,393 

Corset spring, W. B. Carglll 155.421 

Cultivator, corn, A. Canfleld 155,419 

Curtain flxtures.B. B.Lake 155,522, 155,523 

Curtalncord tightener, H. L. Judd 155.379 

Dental engine hand piece, Edson & Evans 155,506 

Door fastener, J. Blake 155,410 

Dress protector, H. M.Macdonald 155,534 

Drill, seed and grain, A. Canterbury 155,420 

Electric machine, magneto, O. Helkel 155,376 

Elevator, J. B. Sweetland 155,552 

Elevator, water, E. P.Le Blanc 155,455 

Engine, electric, H. Van Hoevenburgh 155.396 

Fan, automatic, I. S.Eastman 155,370 

Fence, wire, L.& J. C. Merrill 155,538 

Fireplace, etc., J. Robertson 155,389 

Flower pot, J. E. Landers 155,525 

Friction brake, E. C. Sanders 155,467 j 

Fruit gatherer, K. V. Wlngard 155,560 

Fuel from coal dust, Whiting* Blyler 155,559 

Furnace, J. B. Hoyt 155,377 

Furnace, Belgian zinc, T.Hlertz 155,441 

Furnace, lead, J. V. Woodhouse 155,564 

Furnace, steam boiler, R. Huff 155,518 

Gascock, automatically operated, E. Coe 155,498 

Gas light extinguisher, R. T. Booth 155.414 

Glassware, B. Bakewell.Jr 155,403 

Grain binder, Lenz& Wlttfce ..<>, 155,528 

Grate, C. E. Holt 155,445 

Grinding and polishing wheels, G. L. OtC 155,461 

Harrow, W. S . O'Brien 155,548 

Harvester rake, E. Beach 155,358 

Hat box cutting knife, W.Marx 155,457 

Hatchway, self-closing, G. Muller 155,459 

Hay fork weighing attachment, M. Scott 155,391 

Heater, car, J. C. T. Mousseron 155.540 

Heating apparatus, E. B. Aldrlch 155,399 

Horseshoe, G.Bryden 155,362 

Horseshoe, R.F. Cooke 155,365 

Horseshoe, R. A. Goodenough (r) 6 072 

Hubs, boring, J. H. Crlspell 155,501 

Lamp, E. M. Lowden 155,456 

Lantern, T. Langston 155,527 

Latch for sliding doors, W. Sellers 155,468 

Lath, attaching metallic, P. E. Lane 155,526 

Lead, drying white, E. L.Morse 155,539 

Lock, combination, Barger et al 155,405 

Lock, seal, A. D.Hoffman 155,444 

Lubricator, T. C. Pearson 155,385 

Map, geographical, G. E. Jones 155,449 

Measuring apparatus, distance, S.McElroy 155,458 

Mechanical movement, J. Bennor 155,486 

Medical compound, H. Van Greases 155,556 

Milk carrier, A. W. Clifford 155,363 

Milker, cow, F. W.Kordenat 155,453 

Mill appliance, rolling, J. L. Pennock 155,384 

Millstone dress, C. R. Hlnson 155,-516 

Mop and brush holder, A. P. Seymour 155,469 

Mophead.C.B. Clark 155,494 

Motion, converting, G. W. Hlght 155,442 

Motion, link, J. Sandall, Jr 155,466 

Motor, spring, W. H. Van Keuren 155,478 

Music leaf turner, G. S. Rlckard 155,462 

Music leaf turner, J. Thomson 155,455 

Nut lock, J. V. and H.W.Fisher 155,513 

Oil wells, casing head for, R. R. Armor 155,401 

Ore washing scraper, D. Gross 155,489 

Organ attachment, reed, S. B. Shonlnger 155,470 

Oxidlzable metals, treating, H. P. Dechert 155,368 

Pantaloons stay, E. S. Yentzer 155,566 

Paper bag machine, O. W. Allison 155,483 

Paper bag machine, C. Woodhull 155,563 

Paper box, A. E. Turnbull 155,395 

Pictures, device for suspending, C.Mason 155,535 

Pipe, cement-lined, N. Stephens 155,473 

Pitman, W. D. Wlnton ". 155,561 

Planing machine, A. Bean 155,359 

Planing machine, L. M.Collins 155,364 

Planing machine, W.H. Doane 155,481 

Planter, corn, Ball & Mole 155,484 

Planter, hand seed, A. D. Huntley 155,519 

Plow, gang, H. Bumgarner 155,418 

Plow, subsoil, I. M.Grlffln 155,438 

Pocket book, G. Jasmagy 155,418 

Printer's chase, Finch & Meglll 155,434 

Pump, E. R. Bohan 155,489 

Pump, direct steam, B. C. Vanduzen 155,477 

Pump, double-acting steam, C. Rogers 155,464 

Purifier, middlings, A. R. Guilder 155,374 

Raft, life, J. Cone 155,500 

Railroad frog, E. H. Johnston 155,378 

Railroad frog points, die for, J. W. Close 155,497 

Railroad frog points, making, J. W. Close 155,496 

Railroad frogs, brace for, J. W. Close 155,495 

Railroad signal, H. C. Crosby 155,426 

Railroad signal, detonating, J.D.& W.C.Schooley 155,547 

Railroad switch, S. H. Finch 155,435 

Railroad bridge turntable, R.W. Smith 155,550 

Railroad metallic tie, H. L. De Zeng 155,369 

Rake and tedder, horse, Smith & Wlllets 155,549 

Rake, horse hay, C. Edgar 155,505 

Rake, horse hay, J. E. Wisner (r) 6,069 

Refrigerator, C. D. Hicks (r) 6,073 

Rope- serving apparatus, J. A. Dayton 155,504 

Rudder for booms, sheer, L. W. Pond 155,515 

Sand and gravel heater, S. S. Dalsh 155,367 

Saw mill dog, H. D. Dann (r) 6,071 

Saw mill head block, N. F. Beckwlth 155,408 

Sawing machine, cone, J. Harris 155,440 

Sawing machine, lath, S. C. Weber 155,479 

Scissors sharpener, J. H. Beardsley 155,407 

Scraper, W.Thompson 155,394 

Scraper for washing ores, D. Gross 155,439 

Scythe fastening, D. W. Marston 155,381 

Seeding machine, J. F. Wlnchell 155,562 

Separator, grain, F. A.Balch 155,404 

Sewing machine treadle, J. Sigwalt, Jr 155,471 

Shaft coupling, E. Welble 155,481 

Shovel and spade, H. L.Lowman 155,532 

Shovel blanks, forming, J. C.Richardson,., 155,463 

Shutter, rolling, J. G. Wilson 155,398 

Skate fastening, C. O.Luce 155,533 

Spark arrester, M. Rumely 155,465 

Spark extinguisher, W. F. Grassier 155,372 

Spike extractor, W. Devlne 155,429 

Spindles to rails, attaching, W. Mason 155,382 

Spinning machine, C. Z. Mattison 155,536 

Spinning machine bobbin holder, J. Wellens 155,558 

Steam trap, J. Anoney 155,400 

Steam trap, W. H. Jenkins 155,521 

Stone, artificial, J. McLean 155,537 

Stove, parlor cooking, E.M. Deey. 155,428 

Stove, portable, F.Schmidt : 155,390 

Strainer, funnel, Richardson & Dauphinot.. 155,386 

Table for paper hangers, folding, S. D. Farrar... 155,51 



Table, ironing, W. G. Donnell 155,1 s3 

Tobacco, treating, P. M. Rlvero 155,388 

Toy catapult, T. M. Fitch 155,436 

Treadle motion, J. H.Thayer 155,553 

Tripe, etc., preparing, L. S. Fales 155,510 

Vehicle seat, T.Fleming 155,371 

Vehicle spring, W.Evans 155,509 

Vehicle tongue support, F. C. Brooke 155,361 

Vehicle wheel, W. Zlerath 155,567 

Veneer cutter, C. Munn 155,541 

Ventilator for buildings, G. R. Barker 155,406 

Vessels, steering, F. E. Slckels (r) 6,068 

Wagon brake.S. Shultz 155,548 

Wagon, buck board, R. Knapp 155,451 

Walls and ceilings, ornamenting, P. J. Hardy 155,515 

Washing machine, N. W. Brewer 155 490 

Washing machine, J. K. Hunt 155,446 

Water regulator for cisterns, A. Jacobson 155,520 

Whip socket, G. L. Laflln 155,380 

Whips, manufacture oi, J. J.Bohler 155,412 

Windmill, P. Smythe 155,472 

Wlndmill.W.H. Wheeler 155,397 

Wrench, pipe, J. Bedman 155.485 

Yoke clasp, neck, W. D. Glbbs 155,487 

APPLICATIONS FOR EXTENSION. 
Applications have been dulyflled audare now pending 
for theextenslon of the followlngLetters Patent. Hear- 
ingsupon the respective applications are appointed for 
the days hereinafter mentioned : 
31,030.— Sausage Stttffek.— A. Nlttlnger. Dec. 12. 
31,133— Cultivator.— I). S. Stafford. Dec. 30. 

EXTENSIONS GRANTED. 

30,191.— Papee Bag Machine.^-H. G. Armstrong. 
30,215.— Harvesters.— T. N. Foster. Two patents. 
30,233.— Martingale Ring.— De W. C Lockwood. 
30,234.— Planing;Valve Seats.— C.B. Long. 

DISCLAIMERS. 

16,648.— Wagon Gearing.— E. Huson. 
30,191.— Paper Bag Machine.— H. G. Armstrong. 
102,462.— Cooking Stove.— R. M. Hermance. 
149,045.— Whip Socket Fastener.— G. L. Laflln et al. 

DESIGNS PATENTED. 

7,777.— Printing Type.— H.Ihlenburg.Phlladelphla, Pa. 
7,778.— Printing Type. —P. A. Jordan, Philadelphia, Pa. 
7,779 to 7.781.— Grave Guard.— A. Rank, Salem, O. 
7,782.— Shirt. -H. Heath, Brooklyn, N. Y. 
7,7«3and 7,784.— Printing Type.-H. Ihlenburg, Phlla.,Pa. 
7,7£.— Oil Reservoir.— L. F. Smith, Philadelphia, Pa. 

TRADE MARKS REGISTERED. 

2,000.— Fertilizers.— Baugh & Sons, Philadelphia, Pa. 
2,001.— Flax Webbing.— Boston Mills, Boston, Mass. 
2,002.— Hat Tips.— Christy & Co., London, England. 
2,003— Eye Balsam.— W. M. Olliffe, New York city. 
2,005.— Whisky.— Shields & Co., Cincinnati, O. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark 823 

On filing each application for a Patent (17 years). 813 

On Issuing each original Patent 830 

On appeal to Examiners-ln-Chlef 810 

On appeal to Commissioner of Patents. 830 

On application for Reissue 830 

On application for Extension of Patent 830 

Ongrantlng the Extension 830 

On filing a Disclaimer 810 

On an application for Design (3X years) 810 

Onappllcatlon for Design (7 years) 813 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada, 
September 3G, to October 6, 1874. 

3,880.— E. F. Herrington, West Horsick.Rensselaercoun- 
ty,N. Y., U. S. Improvements on harvester pitman 
guides and holders, called "Herrlngton's Harvester 
Pitman Guide and Holder." Sept. 30, 1874. 

3,881.-1. E. Thompson, Stanbrldge, Mlsslsquol county, 
P. Q. Improvement In apparatus for cooking vegeta- 
bles, etc., called -'Thompson's Vegetable Steamer." 
Sept. 30, 1874. 

3,882.— A. V. M. Sprague, Rochester, Monroe county, 
N.Y., U. S. Improvement on can openers, called "The 
Sprague Can Opener." Sept 30,1874. 

3,883.— T. A. Williamson, Knowlton, Broome county, 
P. Q. Improvements on milk vats, called "William- 
son's Packed Pan." Sept. 30, 1874. 

3,884.— H. A. Mandersen, township of Maria, Bonaven- 
ture county, P. Q. Improvements on sleighs and car- 
riages combined,called"Manderson's Combined Sleigh 
and Carriage." Sept. 30,1874. 

3,885.— I.Lund, township of East Oxford, Oxford county, 
Ont. Improvements on corn huskers, called "Lund's 
Corn Husker." Sept. 30, 1874. 

3,886.— C. Barlow, Cookshlre, Compton county, P. Q. 
Improvement in a machine for turning cheeses, called 
"Barlow's Cheese Turner." Sept. 30, 1874. 

3,887.— A. Rodgers, Muskegon , Muskegon county, Mich! 
gan, U. S. Improvements in circular saw mills, called 
"Rodger's Circular Saw Mill." Sept. 30, 1874. 

3,888.— J. W. Jones, London, Ont. Composition of mat- 
ter to be used in the preservation of eggs, called 
"Jones' Eggnolla." Sept. 30, 1874. 

3,889.— W. W. Clay, J. Kay, and T. McCash, Paris, Brant 
county, Ont. Improvements on wood-drying appara- 
tus, called "Clay, Kay,& McCash's Wool-Drying Appa- 
ratus." Sept. 30, 1874. 

3,890.— A. O. Kittredge, W. H. Clark, and W. I. Clark, 
Salem, Columbiana county, O., U. S. Improvement 
on a machine for marking lines of bend of sheet metal 
for molding, called "Kittredge, Clark & Clark's Im- 
proved Machine for Marking Lines of Bend of Sheet 
Metalfor Molding." Sept. 30, 1874. 

3,891.— G. Scott, Montreal, P. Q. Improvements on a 
machine for lifting wheeled vehicles and other heavy 
weights, called"Scott's Carriage Lifting Jack." Sept. 
30, 1874. 

3,892.— T. H. Foote, New York elty, U. S. Improve- 
ments in telegraph instruments, called "Foote & Ran- 
dall's Improvement in Telegraph Instruments." Sept. 
SO, 1874. 

3,893.— G. Pye, St. John, St. John county, New Bruns- 
wick. Improvements on harvesters, called "Pye's 
Harvester." Oct. 1. 1874. 

3,894.— C. S. Fuller, O. M. Morse, H. J. Burdlck, Oswe- 
go, K. Y., U. S., and S. Howes, A. Badcock, N. Bad- 
cock, and C. Swell, Silver Creek, Chatauqua county, 
N. Y., U. S. Improvements In middlings purifiers, 
called "Fuller's Improved Middlings Purifier." Oct. 
1, 1874. 

3,895.-0. M. Morse, C. S. Fuller, H. J. BurdiCk, Os- 
wego, N. Y., and S. Howes, A. Badcock, N. Badcock' 



andC.Ewell, Sliver Creek, Chautauqua county, N.Y. 
IT. S. Improvements in middlings purifiers, called 
"Morse's Improved Middlings Purifier No. 2." Oct. 
1, 1874. 
3,896.— H. J. Lingenfelter, Glen, Montgomery county 
N. Y., U. S. Improvements on portable furnaces, 
called " Llngenfelter's Portable Furnace." Oct. 6, 
1874. 
3,897.— A, F. Andrews, New Haven county, Conn., U.S. 
Improvements in annealing and toughening iron, 
called "Improvements In Annealing and Toughening 
Iron." Oct. 6, 1874. 
3,898.— A. Redgers, Muskegon, Muskegon county, Mich-. 
U. S. Improvements in devices for moving and bark- 
ing logs, called "RodgerB' Log Mover and Barker.' 
Oct. 6, 1874. 
3,899.— A. Rodgers, Muskegon, Muskegon county, Ml eh., 
U, S. Improvements In grate bars, called "Rodgers' 
Grate Bar." Oct. 6, 1874. 
3.900.— P. K. Dederlck, Albany, N. Y„ U. S. Improve- 
ments in horse powers and hoisting machines, called 
"The P. K. Dederlck Horse Engine. " Oct. 6, 1814. 
3,901.— A. O. Kittrldge, W. H. Clark, and W. T. Clark, 
Salem, Columbiana county, O., U. S. Improvements 
on a mallet for smoothing sheet metal, called "Kit- 
trldge, Clark & Clark's Improved Mallet for Smooth- 
ing Sheet Metal." Oct. 6,1814. 
3,902.— J. Bradley and W. H. Pearson, Lowell, Middle 
sex county, Mass., TJ. S. Improvements on knitting 
machines, called "Bradley's Variety Knitting Ma- 
chine." Oct. 6,1874. 
3,903.— A. Schulte and Myer Stern, New York city, IT. M. 
Improvements on head and face protectors, called 
"Schulte's Head and Face Protector." Oct. 6,1874. 
3,804.— H. T.Hotchklss, Rock Island, Rtanstead county, 
P. Q. Improvements on mop wringers, called "Ho tcli- 
klss's Mop Wringer." Oct. 6,1874. 
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Back Pate ------- 81.00 a Hue. 

Inside Page ------- 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



JUST OXJT.-P iHHT 
Funnel, Steainee. Indis- 
pensable to families & deal- 
ers In ailklnds of L'qulds. 
Aaents wanted for every 
State or Co. Pint Samples 
35c. Address Vat. Funrjcl 
M'f'gCo..33Park Row. N.Y 





GLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Rests, Circular and Foot 
Scroll Saws— allot t tie neatest design and 
superior finish. Our catalogue describes 
every tool necessary to fit out the Arti- 
san or Amateur, as well as the Boyo for 
tne Holidays. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.,New York. 



STATIONARY STEAM ENGINE OF 
50-HORSE POWER FOR SALE. 

Can t>e delivered at short notice. Apply to the Foun- 
dry and Machine Company, Taunton, Mass. 

S. T. GATES, Agent. 



PLAINING & MATCHING, 

Moulding, Re-Sawin? and Tenoning Machines. Scroll 
Saws and General Wood Wording Machinery. 
JOHN B. SCHENCK'S SONS ( Macteawan, in. Y. 
Send for Catalogue. ( 118 Liberty St., N.r. City, 



BRASS & STEEL SCREWS, MINER'S 
COMPASSES, MODELS, and all Kinds of fine 
Brass Work, made to oroer. R. MERRILL & SONS, 
141 Water Street, New York. 



The Phrenological Journal 




moBiths 



'On Trial" 



\JF for 50C. 
Teaches Choice of Pur- 
suits ; Whom to Marry ; 
How to Read Character 
at a Glance. Try it. Most 
Attractive Premium Offers ever 
tnaile. A first-class Sewiiie Ma- 
chine ft ir three-fourths it s 
price in subscriptions. Send Stamp 
for Particulars. S. R. Wells 
'Ml'.) Broadwav, New York. 
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Strap File and Binder, 

ADAPTED FOE THE SCIENTIFIC AMERICAN 
AND OTHER ILLUSTRATED PAPERS. 

This File and Binder consists simply of stifl covers in 
cloth, with a flexible hack, and broad heavy leather straps 
across the back at thetop and bottom of the Inside, be 
tween which are stretched stout cords, for holding six 
or twelve months' numbers of a weekly periodical, as 
illustrated by the following cut : 




The File is used by merely opening a paper to its ceu 
tral fold, and slipping one side under the first vacant 
cord on the right, allowing the cord to rest in the cen- 
ter of the fold. 

For the convenience of our subscribers, we have had a 
supply of Files constructed as above, holding fifty-two 
papers, and lettered " Scientific American" in gilt ou 
the side. 

Price at this Office $1.25 

" by mail, postage prepaid 1.50 

Address and remit 

MUNN & CO., 

publishers scientific american 
37 Park Row, New York. 



© 1874 SCIENTIFIC AMERICAN, INC. 



October 31, 1874.] 
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Watson's Modern , Practice of 
American Machinists and En- 
gineers, 

ncludlng the Construction, Application, and Use of 
Drills, L^rhe Tools, Cutters for Boring Cylinders, and 
Hollow Worn, generally, with the most economical 
speed of the same ; the results verified by actual prac- 
tice at ta« lathe, toe vl e, and on the floor; together 
with workshop management, economy of manufac- 
ture, the Steam Engine. Boilers, Gears, Beltings, etc. 

BF EGBERT P. WATSON, 
Late of the Scientific American. Illustrated by 
Eighty-six Engravings. In one volume, 12mo $2.50 

Watson.-A Manual of the Hand 
Lathe : 

Comprising Concise Directions for working Metals of 
all kinds, Ivory, Bone,aud Precious Woods; Dyeing, 
Coloring, and French Polishing; Inlaying by Veneers, 
and various methods practiced to produce Elaborate 
worn with Dispatch, and at Small Expense. By 
EGBERT P. WATSON. Illustrated by Seventy-elghr, 
Engravings $1.50 

U^~ The above, or any of my Books, sent by mall, 
free of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.— sent 
free 10 any one who will lurnish hie address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



FINE LIGHT CASTINGS of all kinds 
made to order promptly. Light work our Specialty. 
LIVINGStOv &, CO., Iron Founders, Pittsburgh, Pa. 



CI HE APEST PO WER— Just patented— The 
J Powell Vertical Tread-Whpel. 10 to 30 H.P. ; driver 
ana harness dispensed with. Rights for Sale. W. F. 
WELLS, Gen'l Ag^ct, Cleburne, L'exas. 



BOILER SCALING COMPOUND-Perfectly harmless 
to Iron, and warranted effectual. Send tor circular 
to toe SUTTON COMP ANY, 95 Liberty St., New KorK. 

ANEW PATENT FOR SALE— In Locks 
which cannot be explodedwith powder— self- lock- 
ing Locks, strong and perfect. By F. H. D. NEWEAG1, 
Hokendauq.ua, Lehigh Co., Pa 
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E DESIRU TO SELL our Machinists' 
. , Tools, valued $30 000, to some reliable party hav- 
ing necessary Buildings convenient for shipping, who 
will take the tools and pay for same by continuing the 
Manufacturing of our Machines (aepecialty), furnishing 
sucti quantities aB»aiay be necessary for a term of years 
Address IROjS, Box 2620, P. P., New York 



A GOLDEN HARVEST for agents. Brooks's 
Patent Diamond Steel Knife and Scissors Sharp- 
euer Is perfection ; la'est and best selllne Invention 
out ; price $8per hundred ; sent C. O.D. Silver-plated 
sample, with circular, by mail, for 25 cts. < 

R. L. FLETCHER, 95 East Broadway, New York. 



Save 




lills 



iiy bi.uscnuui^ iur tnu Science *>* 
Health, a First-Class Monthly, which 
teaches How to Preserve Health 
and How to Restore It, by natures 
Remedi«p. *2 a year, 20 cents a No. 
Three Months "On Trial" for 
25 cents. Agents can do well. Cash 
Commissions and great Premiums. Sew- 
ing: Machines at Wholesale 
Prices. Send stamp fot Circulars. 
P Si "R WTT.T.R 389 "Rroadwy, N.Y. 



WHETHER you wish TO BUY OR SELL 
8 IE AM ENGINES, 

MACHINERY or 
PATEN IS, 
rite to E. E. ROBERTS, 119 Liberty St., N.Y. 



LAMB'S 



KNITTING 



MACHINE 



IS the only Machine 
that can knit all 
sizes of work.and nar- 
row and widen It; that 
can shape and com- 
plete, without hand - 
finishing, seamless 
Hosiery, Gloves, and 
\Tttens, or knit them 
in all sizes ; or knit 
KlbDed, Double, and 



jrauSTTKIlTniriMmTiwear, j»cBete, Shawls, Scarfs, 
etc, It knits oyer 25 different Garments. Over lOO 
per cent. Profit In Manufacturing Knit Goods. The 
Parmer trebles the value of his Wool r>y converting it 
into Knit Goods. Women make $5.00 a day with It. 
Asents wanted. Send stamp for Samples of work, and 
reduced Price-List. Addre-s, LAMB KNITTING MA- 
CHINE CO., at Chicopee Falls, Mass.; Cincinnati, O., or 
Chicago, 111. 



J" EON BRIDGES — Clarke, Reeves & Co., 
PHfENIXVILLE BRIDGE WORKS. Office, 110 Wal- 
t Street, Phlladelphla,Pa. 
Specialties— Accurate Workmanship— Phoenix columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



Established 1858 




TRADE MAKE PATENTED. 

The best and cheapest Paint in the 
world for Iron, Tin or Wood. For sale by 
the Trade everywhere. PRINCE'S METALLIC 
PAINT CO., Manufacturers, 96 Cedar St., New York. 

CAUTION.— Purchasers and consumers are cau- 
tioned against Imitations of our Metallic Paint. 
All genuine PRINCE'S METALLIC PAINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 



Ladies at Home 

And Men who have other business, wanted as apents. 
Novel plaaa, pleasant work, good pat. Send S-cent 
stamo for particulars. The Graphic Company, 39-41 
Paris: Place, New York. 



H. WESLEY PERKINS, 

"SCIENTIFIC" ENGRAVER 

31 PARK ROW, N. Y. 

' ILLUSTRATIONS OF EVERYTHINC. 



DESIGNING, DRAWING, AND ENGRAVING. 



SAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 
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OO-WORKING MACHi^^ 




HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 

For Car Builders, Planing Mills, House Builders, Sash, Door and Blind Makers, Agricul- 
tural, Cabinet, Carriage and Wagon Works. 
HORIZONTAL AJlTf* UFRI«HT BORING MACHINES, SUPERIOR TO ANY IN USE. 

PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 

Send for Catalogue and Pf ice-List. BENTEL, MARGEDANT & CO., Hamilton, Ohio. 



OUR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent in Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 

ROOFS is the best In the market. 

Asbestos Felting Co. 

316—322 Froiit St., N. Y 



Important to the Trade. 

1. A cheap Mucilage, suitable for pasting Labels on 
Glass. Tin Cans, Wood, Iron and Stone. 

2. The Soluble Glass Liquid and Jelly for Soap, Ce- 
ment, Artificial Stone-Palnc and Fireproof Wood. 

3. Hydrofluoric and white Adds, for Etching. 

4. Nickel- Plating Materials, Salts, Anodes, Rouge. 

5. GlaBS Manufacturers' Articles, Arsenic, Manganese 
highest strength, 2affre f 0xides of Cobalt, Uranium 

6. Marble Putty, Felsoar, Fluorspar.nnest Si lex, Cry- 
olite, Talc. Asbestos, Blacfc Lead, tjjl rare Chemicals. 

7. Steel Maters' Iog'redlents— Wolfram & Manganese. 

L. FEUCHTW ANGER &CO., 

180 FULTON ST., NEW YORE. 7 _ 

HOW TO MAKE MONEY IN "WALL ST. SAFELY, 
Jwirh $10 or more. PamDhlets mailed. RUMBLE & 
CO., 52 Broadway, P p., Box 4,905, N. Y J 



VALLEY 

MACIHNE 
CO. 




EAST 1 

HAMPTON 

MASS. 



mm pimp 



Niagara Steam Ptvmp, 

CHAS. B. HAS DICK, 



IS Adams it., Brooklyn, N. T. 



PUNCHING sr'ttfiSKsranG 

r DR0P PRESSES. &»£S5S,. I g5S c °' 



WOOD- WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planeraand Rich- 
•Jason's Patent Improved Tenon Machines. 
Central, corner union st„ Worcester, Mass. 

WITHERBY RUGG & RICHARDSON. 

AP o (2*0 A Per day at home. Terms Free. Address 
JJ)«> K JpAlf gso. Stinson & Co., Portland, Maine. 



E 
w 



IACHIHIRY,* 1 



MEW and ad-HAND.-- 

■end forClrcular. Chas. FLACK 
' CO. «0 Vesev St.. New York. 



$>N.CO*.,V^O¥WrUi &.ttV^.^<S\, TOW 



RICHARDSON, MBBIAM & CO. 
Manufacturers of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sast 
and molding. Tenoning, Mortising, Boring, Shaping, Ver 
tlcal, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws-Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and varlout 
other Kinds of Wood-working Machinery. Catalogues 
and price listB sent on application. Manufactory, wor 
coster, Mass. Warehouse 107 Liberty st. New York. 17 

OBTABLB STEAM ENGINES, COMBIN- 

lng the maximum of efficiency, durability and econ 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLBY CO. Lawrence. Mass. 

AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Businesspleasantandhonor- 
able with no risks. A 16 page circular 
andValuabie Samples free. 4KiT A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th St., new yoek. , 




TllO Tnll ftdfol * r,ze Ptcture sent free! An 
lllO iUlrWdUC. ingenious gem! 50 objects to 
And! Address, with stamp, B. C. ABBEY, Buffalo.N.Y. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, any kind of 

Stohb for Roads and for Couoektb, &c. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 



1?»OR LEGAL, ADVICE CONCERNING 
Infringements and Patents, consult R. B. McMAS- 
TER, Counsellor at Law, 9 & 11 Nassau St., Room 26, New 
York. Counsellor and Advocate In Patent Cases. 




Scbew Chabebs. 






Drill Gauge. 



ODe pair of Chasers sent free to any address for 75c, 
10 12,14,16,18,20,22,21.26.28,30,32,36 40, 48 threads to la. 
Drill Gauge, Indispensable to all who use Twist Drills, 
sent free Dy man for $1.50. Price List of Small Tools free. 
GOODNOW & WIGHTMAN, 23 Cornhlll, Boston, Mass. 



H 



AND SAW MILL— Saves the labor of 3 
men. S. C. HILLS. 51 Courtlandt St., New York. 



A SAW THAT IS A SAW— Self -Feeding ; 
cuts 3 Inch plank same ease as 1 Inch. 1 man do 
like amount of work as 3 men. L. B. COXE & CO., 197 
Water Street, New York. 



Andrew'8 Patents. 

Noiseless. Friction Grooved, or Soared Helen - 

era, Milted to every wait. 
Safety Store Elevator*. Prevent Accident, 

Rope, Belt, and Engine break. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Doable and Single, 1-3 

100-Horse power. 
Centrifugal Pumpe, lOO to 100,000 Gallon! 

Rer Minute, Beat Pidh In the World, paei 
lud, Sand, Gravel, Coal, Grain, etc., with- 
out Injury. 
All Light, Simple, Durable, and Economical. 
Send for Clrculare. 

WM. D. ANDBK-WS * BBO., 

414 Water Street, New TorK. 




The American Tnrblne Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific tests by Jamee 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : a, 50.08 ; 
X.69.64; X, 78.78; X.82.58: K, 82.90. 

Per cent, of 'Whole Gate : 88.14. 

A full report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton. Ohio. 



PERFECTION OF SPEED ON WATER 
WHEELS secured by the Rotary Hydraulic Gover- 
nor, under all possible conditions. Never fails. Under 
extreme changes, it operates the entire gate In ten sec- 
onds. Warranty unlimited. No pay till tested. JOHN 
S ROGERS, Treas. 19 John Street. Boston Mass. 



Corrugated Iron, 

Iron Bulldlngs.Boofs. Shutters, &c. 

MOSELY IRON liRIDGE & ROOF CO., 
Send for Circulars. Office, 5 Dey St., New York 



WANTED— Agents who are now travel- 
ing, to sell from model, on liberal commission, 
an article of great merit, used in every machine shop 
Address MACHINIST, P.O. Box 2816, New York. 



B. M. MAYO'S PAT. BOLT CUTTER 

tySend for Illustrated Circular, Cincinnati, Ohio. 



G.LA8S VTOULDS for Fruit Jars, Lamps. 
Bottles, if I Ink Stands,etc.,made by H.BROOKE 
15 years Cob. Whits akb Cehteb Sts., N.Y. For any 
tbing new In glass you will require a mould (o die) . 

ifr; Paetioulab attestiok paid to MOULDS for 
INVENTORS. Send model or drawing; Inclose stamp. 

QHLNGLB AND BARBEL MACHINERY.— 

O Improved Law's Patent Satagle and Heading Ma- 
snlne, simplest and best In use. Also, Shingle Heading' 
and Stave Jointers, Stave Eqnalliers, Heading Planers, 
rnrners, Ac. Address TREVOR <fc Co. Lockport. N. Y. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HUBBARD ft ALLER, Brooklyn, N.Y. 



■ FOR STEEP 
_pUNDTLAT 

JRoora 

ESTB'D 1856. 

; Samples^Circulars 

- K J l-»- SENT FREE. ,-r 

14 READY RoonNfr co. OF N.Y 

mm' 6 + C0RTLANDT ST. 





1j WROUGHT 
- - IRON 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects 1b called 
to our Improved Wrought-lron Beams and Girders (pat- 
ented), In which the compound welds between the stem 
and flanges, which have proved so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

erepared to furnish all sizes at terms as favorable as can 
sobtalned elsewhere. For descriptive lithograph address 
Camegle.Kloman & Co, Union Iron Mills, Pittsburgh, Pa. 

PATENT 

Planing and Matching 

and Melding Machines, firay ft weod's Planers, Self -oiling 
Saw Arbors, and other wood working machinery. 
S. A. WOODS MACHINE CO.,( WLlberty st.,N. Y.: 
Send for Circulars, etc. ( 67 Sudbury st. Boston 

PATENTS F. T. H. Ramsden, Bryan Block, 
Sold and Chicago, 111. Mechanical Engineer and 
Introduced. Manufacturers' A gent. 

EW & IMPBOVED PATTERNS.— ma- 
chinists' TOOLS— all sizes— at low prices. em 
!. &OUED. « to US N. J . R. R. Ave.. Newark. N. 3 

A WEEK to Male and Female Agents, in their 
locality. Costs NOTHING to try It. Particulars 
FREE. P. O. VICKERY & CO., Augusta, Me. 



— » STEAM-PUMP «*- * 

PAT. AUG.2,1870. DECEMBER 20,1870 



AND OCT. 21 




ADVERTISERS ! Bend twenty -five centB to GEO. P. 
ROWELL ft CO .,41 Park Row, New York, for their 
Pamphlet oj one hundred pages, containing lists of 8,000 
newspap ers, and estimates Bhowing coBt of advertising, 

d»-| (\ x dj-j AAA Invested in Stocks* Gold pays 
JJjlv LO Jjjlvvv 200 per cent a month. Send for 
particulars. Ttjmbbidgk & Co.,Bankers,2 Wall St.,N. Y1 



COMBINING SIMPLICITY AND DURABILITY TO A 
JREMARKABLE DEGREE. IT'S PARTS ARE EASY OF ACCESS 
AND IT IS ADAPTED TO ALL PURPOSES FOR WHICH 
> STEAM PUMPS ARE USED< 

MANUFACTURER AND PROPRIETOR, 

43 CORTLANDT ST. NEW YORK. 

->CARR'S POSITIVE CIRCULATING z - 

"fSTEAM RADIATOR^ 




THEONLV UPRIGHT STEAM RADIATOR 
MADE WHICH HAS A POSITIVE CIRCULATION. 

- > ALSO < _ 

, BROUGHT gRASS Wa A ^ DCAST 

PLUMBERS, STEAM AND GAS FITTERS. 

SEND FOR DESCRIPTIVE CIRCULAR^PRICELISTSi 



Fifth and Last Gift Concert 

IN AID OF THE 

Filllc Lilrarj_of Kentucky^! 

POSTPONED TO 

November 30, 1874 

DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS, 

One Grand Cash Gift S'i3O,00l< 

One Grand Cash Gift 100,00€» 

One Grand Cash Gift 73,009 

One Grand Cash Gift SOvOOOu 

One Grand Cash Gift 25,000' 

5 Cash Gifts, $20,000 each.... 100,000' 

10 Cash Gifts, 14,000 each.... 140,0001 

15 Cash Gifts, 10,000 each.... 150,000 

20 Cash Gifts, 5,000 each.... 100,000 

25 Cash Gifts, 4,000 each.... 100,000 

30 Cash Gifts. 3,000 each.... 90,000 

SO Cash Gifts, 2,000 each .. 100,000 

lOO Cash Gifts, 1,000 each... 100,000 

240 Cash Gifts, 500 each... 120. OOO 

500 Cash Gifts, lOO each... 50,000 

9,000 Cash Gifts, 50 each.... 950,000 

>randTotal,20,000 Glfts,all cash,2,300,000 

PRICE OF TICKETS. 

bole Tickets . . $50 00 

a-lvea 25 00 

Tenths, or each Coupon 5 00 

1 1 Wbole Tickets for 500 00 

22>i Tickets for . 1,000 00 

For Tlcfeets and Information, Address 
THO. E. JBR.AMI.ETTE, 

Agent and manager. 
Public Library Building, Louisville, Ky 
orTHOMAS H. HAYS & CO. 
609 Broadway, N.Y 

ANKRTJPT'S SALE OF HORIZONTAL, 

J 'S a Yf r J'5. al Jteam Engines. Also, new and second 
hand Machinist's Tools. Send for circulars at 

THE YALE IBON WORKS. New Haven, Conn 




lnt facii mat tnia anaiung nan ,o ,, M t,,, « ie ai,er 
trength, a finer flnlsh.and Is truer to gage, man any etnsr 
n use, renders It undoubtedly the most economical. We > 
tr« also the sole manufacturers of the Cblkbbatbd Cos- 
jns Pat. Cootlin8, and furnish Pulleys, Hangers, etc.. 
>f the most approved styles. Price lists mailed on appll' 
atlonto JONES ft LATJGHLINC 

Try street, 2d and 3d avenues, Pittsburgh, Pa. 

.,■ _ . ^. „. M WO 8. Canal St., Chicago. 

JBrstocks of this Shafting in store and for sale m • 
fCLLEB, DANA *FITZ. Boston, Mass. W 

SStJ?i4.9S^ c <iz. m Chambers street. F. Y. 

PIERCE a WHALINe. Mllwaufcee. wis. 



FIKST CLASS STATIONARY ENGINES 
all sizes-Cast Steel Cylinders, Rods and Straps 
Finest Vertical and Portable Engines, 3 to 25 H p Ad 
dress BL0OM1NGTON 1R0ST WORKS, Bloomlngton.Ill 
ffe4 l 7R A MON1H TO AGENTS. Address CM,. 
W^*f w LisiifaToif &BBo..NewYort orfihtnago. 



SHINGLE & BAREEL MACHINERY 

EVART'S IMP. HEADING AND 8HINSLE Sff, 

Hli^N C G^IilR^ INTEES ' E(JIIALI2EES - A ^" 
BAILEY GAUGE LATHE-For turning all kinds nan 
dies and Cabinet work. Simplest and best In use. We 
manufacture a full line of Wood and Iron Working; 
Machinery, Steam Engines. &e. Address 

T. B. BAILEY & VAIL, Lockport, N. Y. 



Ckfli^AT/tTT 1iT1?C For cutting busmen* 
VI l'i Ylill i IMJ'jO Stenclls.all sizes. Ala» 
»* ■■■ J^J-» \JM,1J complete outfits for Clothing. 
Pencils and Key Checks, with which young men are 
making from $s to |20 a day. Send for catalogue anO 
| lamples to S.M.SPENCEK.inHanover St.,Boston Maas> 

U J. AlO Machinery. 

„„ „.„ OTIS, BROS, ofc CO., 

NO. 348 BROADWAY NEW YORK. 



' 1874 SCIENTIFIC AMERICAN, INC. 



>86 



JWtaifific %wnfom* 



[October 31, 1874. 



Sl.OO a line. 
75 cent* a line. 



ttacu faae - - - - - 

Inside Paare - - - - - 

Enqravinas may head advertisements at the same rate per 

ine, by measurement, as the letter press. Advertisements 

must be received at publication office as early as Friday 

morning to appear in next issue. 



Salamander 

Felting 



the only Indestructible coverlngforbollers 
steam and hot- blast pipes. 

A. G* MILLS, Manager, 23Pey St., N.Y. 



Asphalte Roofing Felt. 




A well tested article of good thickness and durability. 
Send for Samples, Price Lift, &c. to E. H. MARTIN. 
70 Maiden Lane & 9 Liberty St., N.Y. P. O. Box «84. 
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NEARLY 1000 NOW IN USE.— BUF- 
FALO PONY PLANER— will earn Itself and pay 
expense of running In eight dayB. Price from $100 to 
$145 each. Send for large Illustrated Sheet of Parr's 
Celebrated Amateur Lathes, Tools and Fittings of every 
description, 113 Engravings, including 30 original and 
Inimitable Fret or Scroll Work Designs. Free to all. 
Address GEORGE PARR, Manufacturer of Mechanics' 
Tools and Light Machinery, Buffalo, N. X". 



THE JOHN HARDICK 

Niagara Steam Pump, 

Manufactured solely by 

Hubbard & Aller, 

93 to 97 Pearl St., Brooklyn,N. Y. 
|jy Engines, Boileks, and Machinery. 
Shafting and Pulleys a Specialty. 




JMPOKTANT FOR ALL LARGE CORPO- 
RATIONS AND MANUFACTbRINQ CONCERNS.- 
Buerk's Watchman's Time Detector, capaole of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 

J. E. BTJEt.K., P. O.D it 1,057, Boston, Mass. 
N. B.— This detector l. covered oy two TJ. S. Patents. 
Parties using or selling wsse Instruments without an- 

Mlfl^tV frt\m mo w"Tl Ho do«u With »*W*.-''lTlff *** }.TV 



OVER r.OOO IN USE, 

BLAKE'S STEAM PUMP 

Send for catalogue. GEO. F. BLAKE M'F'G CO. 



atalogue. 
Boston. New York- 



Chicago, 111. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. Franklin, V. P't. J. M. Allen, Preset 
J. B. Pierce, Sec. 

HAETFOKD, CONN. 



Stan & Co.'sjatent Offices. 

Established 1846. 

The Oldest Agency for Soliciting: Patents 
i n the United States. 

TWENTY-EIGHT. YEARS' EXPERIENCE. 

]VIO RE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps of the most ex - 
perienced men as examiners, specification writers, and 
draftsmen that can be iound, many of whom have been se- 
ected from the ranks of the Patent Office. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventions* 
confer with inventors, prepare drawings, specifications, and' 
assignments,attend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys) procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact* 
attend to every branch of patent business both in this and 
n foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
-Colonies, and all other countries where patents are 
granted. 

A special notice is made in the Scientific American of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice 

A pamphlet of 110 pages, containing the laws and full di- 
ections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

Branch Office— Corner F and 7th Streets, 
Washington, D. C. 



$100 

Gold 



SIOO.OO GOLD PREMIUM and First PRIZE SILVER MEDAL, for 

the BEST CIRCULAR SAW, at the Great National Industrial Exposition, held 
at Cincinnati, 1874, after two separate contests, occupying six days. Also, the FIRST 
PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 

'^1^ awarded to 
ww EMERSON, FORD & CO., 

BEAVER fALLS, PA. 
W Send for PRICE LIST o f their DAMASCUS TEMPERED SAWS, and Circular containing full particu- 
lars of the great contest. 



SAWS 

A 

W 



SAWS 




lllustrated;Catalogue of over 100 pages sent free. 



IMPROVED VERTICAL ENGINES, SIX & EIGHT- 
i horse power. JOHNSON, HESS & CO., 1345 Button- 
wood Street, Philadelphia, Pa. 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Attached to boilers 
orset in separatefurnace. H.W.BTJLKLEY Engineer, 
98 Liberty St., New York.- 



For testing Ovens, Boil- 
er flues, Blast furnaces, 
Super-heated Steam, Oil Stills, &c. 

Address *. BE!NRY W. BULKLEY, 

98 Liberty St., New York. 



Pyrometers. 



INDEPENDENT 

BSMJER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

C0PE&MAXWELLMFG.C0. 

HAMILTON. DHIO. 



REGULATORS J> £| l§ 1 GAGE COCKS. 
MBKKILL «fc KEIZER. 44 Holltdar St. Ball. 



MACHINIST'S TOOLS, 

EXTBA HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER, 

Worcester, Mbss. 

WAREROOMS, 98 LIBER1 T ST., N. Y. 
^W" Lathes, Planers, Boring Mills, Drills and Gear Cut- 
ters a Specialty. 



IRON PLANERS, 

ENGINE LATHES. DKILLS. &c. Send for Price List. 
HEW HAVEN MANUFACTURING CO., 
New Haven. Conn. 



NO YE'S 



Mill Fur nishing Works 

are the largest In the United States. They make Burr 
Millstones, Portable Mflls, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills, Send for catalogue. 

J. T. NOYE & SON Buffalo, N. Y. 



PORTLAND CEMENT, 

From the best London Manufacturers . For sale by 
JAMES BRAND, 55 Cliff St., N. Y. 
& Practical Treatlseon Cement furnished for 25 cents. 



C* The Most Powerful, and the Only Tight 

11 BUT A Shutting, Good Part Gate Turbine ever 
■' made. Prices of small wheels to suit 



JWAII 



the times. Send address to 



A. M. SWAIN, 

North Chelmslord, Mags. 



AMERICAN SAW CO. 

TRENTON, N. J. 
GREAT DEDUCTION „ PRICES 

OF 

MOVABLE-TOOTHED 

CIRCULAR SAWS. 

JULY 1st, 1874. 

|y Send for new Price List. _je8 



THE CEI.EBKATED DIAMOND SOLID 

, Emery Wheel, Pat. Emery Wheel 
Machinery and Automatic Knife 
\, Grinders, for the rapid and perfect 
grinding of Planer, Paper Cutter, 
^ and Leather Splitting Knives, man- 
mm ufactured by the American Twist 
— i gjlig Drill Co., Woonsocket, R. I. 
N. Y. Office. 17 New Cnurch St., W. S. Jakboe, Agent. 
G. R. Annett, Agent, Montreal. i 




Working Models 



MOB BIS. TASKEB & CO., 
PASCAL IRON WORKS: PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE FIFTH AND TASKER STREETS, PHILADELPHIA. 

OFFICE AND WAREHOUSE. NO. 15 GOLD STREET, NEW YORK. 

OFFICE AND WAREHOUSE. NO. 38 OLIVER STREET, BOSTON. 

Manufacturers of wrought Iron Welded Tubes, plain, galvanized, and rubier coated, for gas, steam and water. 
Lai'- Welded Charcoal Iron Boiler Tubes, OH- Well Tubing and Casing, Gas and Steam FttticgB, Brass Valves and 
Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp Posts and Lanterns, Improved 
Coal Gas Apparatus, &c. tW We would call the 

Especial Attention to our Patent Vulcanizefl Rnler-coatefl We. 

THOMAS T. TASKER, Jr. STEPHEN P. M. TASKER. 




Universal Hand Planing 
Machine, a labor-saving 
invention, attached; to 
any vise, to bench with 
stand and chuck, or to 
work Itself, set to work 
in any direction In a mo- 
ment. Up and down feed 
r,o Tool ; reversible self 
cross feed. Quickly saves 
itB coat in hands of all me- 
tal working mechanics. 
Jacob E. Stjitterlin 
mf 'r, 60 Duane St., N. Y. 



CAVE YOUR BOILERS, SAVE FUEL, 
lO Save Labor of Fireman, and increase Steaming 
capacity of your Boilers. Use Thomas's Fluid Tannate 
of Soda to remove Scale, and prevent further Incrusta- 
tion. It is adapted to Steam Boilers of every descrip- 
tion, Marine or Inland. It Is in Barrels 500 lb., 
y 2 Bbls. 2501b., ^Bbis. 1^5 lb., price 10centBperlb.,less 
than one third price of other preparations, and Supe- 
rior to all others. Single applications have removed 
Busnels of Scales. It saves 20 times Its cost in Fuel, and 
20 times Its cost in Repairs of Boilers, and gives Roller 
Its tull steaming capacity, which no Incrusted 
Boiler can nave. It uas been thoroughly proven In hun- 
areds of Boilers. Address orders to 

N. SPENCER THOMAS, Elmlra, N. Y. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts\ 

For Machinery o f every variety. 

ALSO 

Bridge and Root Bolts. 
STEEL & IRON SET SCREWS 

A specialty. Also, Small Articled 
forPatentees, in great numbers, at 
No. 145 East St., New Haven, Conn 




W^SSBSSJ^B^k 



STEAM BOILER AND PIPE 

COVERING 

Saves ten to twenty per cent. CHALMEBS SFENCB 
CO., Joot B. 9th St., jr. T. : 1202 N. 2nd St., St. Louis. Mo. 




C. HBNEYHALL&CO.,20Cortlandt St. N.Y.Clty 

THE PULS0METER. 

The simplest, most durable and effective 
Steam Pump now In use. Will pump gritty 
or muddy water without wear or lniury tc 
Its parts. It cannot get out of order. 

Branch Depot*: 

11 Pemberton Square, Boston, Mass. 

1327 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

811 & 813 North Second St., St. Louis, Mo. 



PORTLAND CEMENT 

A Practical Treatise on Cement furnished free. 

S. L. Merchant & Co. 76 South St., New York. 




Boston, New York, 

13&15 Custom House st. 30 Gold St. 



Chicago, 
146 Lake St. 



HUSSEY, WELLS & CO., 

OFFICE AND WORKS, PENN AVENUE & 17TH ST., 

PITTSBURGH, PA., 
Manufa cturers of all descriptions of 

CAST STEEL, 

Including the " Granite" brand for Edge Tools. 

Partlcularattentlon given to;the manufacture of 

CAST STEEL TEETH, 

of anypattern for HORSE RAKES, forwhich or- 
ders are solicited. All Rake Teeth will be manufac- 
tured under the SIMONDS and FERSON Patents, re- 
cently purchased, by which process perfect uniformity 
of shape and superior excellence o? temner are at- 
tained. 



tannate of soda, 

BOILEK SCALE PREVENTIVE— Jos. G. RooEBS & 
Co., Madison, Ind. Agencies: R. H. Lee, Tltusvllle.Pa.; 
Owens, Lane& Dyer Machine Co., St.Louls,Mo.j Whit- 
man & Burrell, Little Falls, N.T.; Warden, Mctelland 
& Co., Cincinnati, O. : H. H. Harrison, Nashville, Tenn.; 
Slnzlch, Rankin & Co., Evansvtlle. Ind.; H. Dudley 
Coleman, New Orleans, La., L. Stanley* Co., 31 St.Paul 
st. Baltimore Md.,Babcock & WIlcox.SO Cortlandtst.N.T 



**J%^_*_ At home, male or female $35 per 
W Urii week, day or evening. No Capital. 
fm% all We se,ul valuable package of 

KII O/U goods by mall free. Address with ten 
cent return stamp, M. Yotjng, 173 Greenwich St.,N.T. 



ETT. V. Carpenter. Advertising Agent. Address 
Box 773, New York city. 



IRON CUTTERS. 

We will sell the best Iron Cutter in use for one Quar- 
ter the price of any other machine which will <to the 
same work. With it one man can cut rapidly and per- 
fectly one inch round, square, and flat Iron, and all 
smaller sizes. These prices will last onlv during the 
dull times. Sendforfull particulars. MILLERS FaLLS 
CO., 73 Beekman Street, New York. 



WIRE ROPE. 

John W. Mason & Co., 43 Bi oadway, New York.. 



BOGARDUS' PATENT UNIVERSAL EC- 
centric MILLS— For grinding Bones, Ores, Sand, 
Old Crucibles, Fire Clay, Guano&, Oil Cake. Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoa-nut, Flax-seed, Asbestos, &c, and 
whatever cannot be ground by other mills. AIbo, for 
Paints, Printers' Inks, Paste Blacking, Ac. JOHN TV. 
THOMSON, successor to JAMES BOGARDUS, corner 
of White and Elm Sts., New York. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine; Lowe's 
Patent Tubular and Flue Boilers j Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson's Governors and Stop- Valves: 
Sturtevant Blowers; and Differential Puller-Blocks. 
WAREROOMS. 10 BARCLAY ST., NBW YORK. 
W**RKS, PATEBBON. NEW JERSEY. 




.TOK 



Machinists' 

TOOLS, 

OFAZZ KINDS, 

ADDRESS ; 

N.LSteaffl Engine (k 

^Chambers St. 

Saw Tobk 
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E0RGE BARNES & CO., 




Manufacturers, Syracuse, N. Y 



IJTTTjT 'FTf^TT 

Rock Drills anl Air Compressors, 

MANUFACTURED BY 

THE BURLEIGH ROCK DRILL CO., 
Fitchburg, Mass. 

2 Medals at the American Institute Fair, New York: 
2 Medals a* the Mechanic's Fa'r. Boston ; 2 Medals at the 
Vienna Exhibition in Vienna. 1873; 2 Medals at the High- 
land and Agricultural Exhibition in Scotland, 1813; 3 
Medals at the Manchester and Liverpool Exhibition in 
England, 1S73 Reference of use in ail parts of America 
and Europe, Send for pamphlet containing full details. 




Aaaresis JuMiN a. iiuE.t>± J I" i U'& bUiNtt, iviuiiUxactur- 
ers, Trenton, N. J., or ill Liberty St., New YorJk 
Wheels and Rope for conveying power long dlatancet 
Send for Circular. 
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Small Engine Lathes, Small 
Cutters, Hand Planers tor me ta 
Turning Machines, Slide Rests, v 
Scroll Saws tur light and heavy 
vork. Small Power Scroll Saws, Foot 
Circular Saw Machines. The very 

btsi.. Many readers of this paper have one oi them. 

Catalogues free. "N. H. BALDWIN, Laconta, N. fl. 

Just the articles for Artisans or A 'nateurs. 




OF THE 

"SCIENTIFIC AMERICAN. 

FOR 1875. 

THE MOST POPULAR SCIENTIFIC PAPER 
IK THE WORLD. 

THIS, TIETR YEA R. 

VOLUME XXXIL^NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the first day of January, 1875, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre 
decessors. 

It is the Most Popular Paper in the World/ 

having the large circulation of nearly 50,000 per week ■ 
A year'snumberscontain over 800 pages and several 
hundred engravings of new machines, useful and nove 
Inventions, manufacturing establishments, tools, and 
processes. 

To the MeekaniG and Manufacturer I 
No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
in any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventlons.Agrlculture, Commerce, and the InduB 
trial pursuits generally ; and it is valuable and instruc- 
tive not only In the Workshop and Manufactory, hut also 
In the Household, the Library, and the Reading Room 
By the new law, the postage must be paid in advance 
In New York, by the publishers ;andthe subscriber then 
receives the paper by mail free of charge. 
TERMS. 

Onecopy.one yeai(poBtage included).,. |3.30 

Onecopy, slxmonths (postage Included) 1.60 

Onecopy, three months (postage Included).... 1.Q0 
One copy of Scientific American tor one year, and 

one copy of engraving, "Men of Progress". . 10.00 
Onecopy of Scientific American for one year ,and 

one copy of "Science Record" for 1874 5.EJ0 

Remit by postal order, draft or express. 
Address all letters and ma&e all Post Office orders and 
drafts payable to 

MUNN & CO., 

87 PABK ROW, NEW YORjg. 

THE " Scientific American " is printed -kmh. 
CHAS. KNKD JOHNSON & CO.'S INK. Tenlih and 
Lombard St«., Philadelphia, and 59 Gold St., New Vtyrt. 
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